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geographical  occurrence  of  the  samples.' 

Sydney  Coal  Field,  Cape  Breton  Co.,  N.S 17 

Dominion  No.  7.  Hub  seam,  Dominion  Coal  Co.,  Ltd.,  (llace 

Bay,  N.S 19 

Ditto,  ditto.     Washed  coal 24 

Dominion  No.  9.  Harbour  seam,  Dominion  Coal  Co..  Ltd., 

Glace  Bay,  N.S 29 

Dominion  No.  1.  Phalen  seam,  Dominion  Coal  Co.,  Ltd., 

Glace  Bay,  N.S 34 

Dominion  No.  10.  Emery  seam,  Dominion  Coal  Co.,  Ltd., 

Glace  Bay,  N.S< 39 

Ditto,  ditto.     Washed  coal 43 

No.  1  Colliery,  Nova  Scotia  Steel  and  Coal  Co.,  Ltd.,  Sydney 

Mines,  N.S 48 

Ditto,  ditto.     Washed  coal 52 

No.  3  Colliery,  Nova  Scotia  Steel  and  Coal  Co.,  Ltd.,  Sydney 

Mines,  N.S .")(i 

Inverness  Coal  Field,  Inverness  Co.,  X.!t Gl 

Inverness  Colliery,  Inverness  Railway  and  Coal  Co.,  Inver- 
ness, N.S ()3 

Ditto,  ditto.     Washed  coal (17 

Port   Hood   Colliery,    Richmond    Railway   Coal   Co.,    Ltd., 

Port  Hood,  N.S 71 

Ditto,  ditto.     Washed  co^l 75 

\Thi8  list  contains  only  the  samples  which  were  included  in  the  boiler  trials.    A  complete  list  of  all 
•amples  taken  u  (iveu  in  Vol.  I,  p.  8,  and  Vol.  II,  p.  181. 
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Piciou  Coal  Field,  Piclou  Co.,  X.S 71» 

Six  Foot  scam,  Vale  Colliery,  Aciidia  Coal  Co.,  Ltd.,  Now 

CJlasgow,  N.S 81 

Ditto,  ditto.     Washed  coal  So 

Foord  seam,  Allan  Shaft  Colliery,  Aeadia  Coal  Co.,   Ltd., 

Stellarton,  N.S 89 

Third  seam,  Albion  Collierv,  Aeadia  Coal  Co.,  Ltd.,  Stellarton 

N.S i'-J 

Ditto,  ditto.     Duplicate  sample  i»7 

Cage   Pit  scam,    Albion  Colliery,   Aeadia   Coal   Co.,    Ltd., 

Stellarton,  N.S 101 

Main  seam,  Acadia  Colliery,  Aeadia  Coal  Co.,  Ltd.,  West- 

ville,  N.S 105 

Ditto,  ditto.     ( 'heck  trial  100 

Main  seam.  Drummond  Colliery,  Intercolonial  Coal  Mining 

Co.,  Ltd.,  Westville,  N.S 113 

Ditto,  ditto.     Check  trl'il 1 1" 

Ditto,  ditto.     Washed  coai 121 

Springhill  Coal  Field,  Cumberland  Co.,  X.S 125 

No.  2  Colliery,  Cumberland  Railway  and  Coal  Co.,   Ltd., 

Springhill,  N.S 127 

Ditto,  ditto.     Washed  coal 131 

No.  3  Colliery,   Cumberland   Railway  and  Coal  Co.,  LtiL, 

Springhill,  N.S 135 

Ditto,  ditto.     Washed  coal 130 

Joggins-Chignecto  Coal  Field,  Cumberland  Co.,  X.S 143 

Chignecto  Colliery,  Maritime  Coal,  Railway,  &  Power  Co., 

Ltd.,  Chigneeto,  N.S 145 

Ditto,  ditto.     Washed  coal 140 

Minudic  Colliery,  Minudie  Coal  Co.,  Ltd.,  l{ivcr  Hebcrt,  N.S.   153 

Ditto,  ditto.     Washed  coal 158 

Joggins   Colliery,    Canada    Coals    and    Railway    Co.,    Ltd., 

Joggins,  N.S 103 

Ditto,  ditto.     Washed  coai ltJ7 

Grand  Lake  Coal  Field,  Queens  Co.,  X.Ii 171 

Kings  mine,  ('..  H.  King,  Minto,  N.B 173 

Ditto,  ditto.     Washed  coal 178 

Souris  Coal  Field,  .sVi.sA- 183 

Western  Dominion  Collieries,  Ltil.,  i'aylorton.  Sask 185 

Edmonton  Coal  Field,  Mta 180 

Parkdale  Coal  Co.,  Ltd.,  Kdmonton,  Alta 101 


81 

So 

89 

!t:j 

<t7 

101 

105 
100 

113 
117 
121 

125 

127 
131 

135 
130 

143 

145 
140 
153 

158 

1()3 
107 

171 
173 

178 

is:; 

185 

18'.! 

.    101 


I'agc 
Belly  River  Coal  Field,  Alta 195 

Canada-West  Coal  Co.,  Ltd.,  Tabcr,  Alta 197 

Gait  Colliery,   Alberta  Railway  and   Irrigation  Co.,   Ltd., 

Letht.ridge,  Alta 202 

Frank-Blairmore  Coal  Field,  Alta 207 

Seven  Foot  seam   (No.   1   Byron),   Leitch  CoUieriess,   Ltd., 

Pa.ssburg,  Aita 209 

Hillcrest  Colliery,  Hillcrest  Coal  and  Coke  Co.,  Ltd.,  Hill- 

erest,  Alta 213 

Ditto,  ditto.     Washed  coal 217 

Eellevue  Colliery,  No.  1  seam,  West  Canadian  Collieries  Co., 

Ltd.,  Bellevue,  Alta 221 

Ditto,  ditto.     Washed  eoal 225 

Denison  Colliery,  No.  2  seam,  International  Coal  and  Coke 

Co.,  Ltd.,  Coleman,  Alta 229 

Ditto,  ditto.     Washed  coal 233 

Crowsnest  Coal  Field,  B.C 237 

No.  3  mine,  Michel  Colliery,  Crowsne.st  Pass  Coal  Co.,  Ltd., 

Mi<'hd,  B.C 239 

Ditto,  ditto.     Washed  coal 244 

No.  7  mine,  Michel  Colliery,  Crowsnest  Pass  Coal  Co.,  Ltd., 

Michel,  B.C 248 

No.  8  mine,  Michel  Colliery,  Crowsnest  Pass  Coa!  Co.,  Ltd., 

Michel,  B.C 252 

No.  2  seam  south,  Hosmer  Mines,  Ltd.,  Hosmer,  B.C 256 

No.  0  seam  south,  Hosmer  Mines,  Ltd.,  Hosmer,  B.C 200 

No.  2  mine,  Coal  Creek,  Crowsnest   Pa.ss  Coal  Co..   Ltil., 

Fernie,  B.C 205 

No.   5  mine,   Coal   Creek,   Crowsnest    Pass  Coal   Co..   Ltil., 

Fernie,  B.C 209 

Cascade  Coal  Field,  Alta 273 

No.  1  or  Old  mine,  H.  W.  McNeil  Co.,  Ltd.,  Canmore,  Alta.  275 

Ditto,  ditto.     Washed  coal 279 

Mixed  pea  and  buckwheat  sizes,  Bankhcatl  Colliery.  Bank- 
head  Mines,  Ltd.,  Bankhead,  Alta 283 

Ditto,  ditto.     Washed  coal 287 

Briquettes  from  Bankhead  Colliery,  Bankhead  Mines,  Ltd., 

Bankhead,  Alta 291 

Mcoln  Valleij  Coal  Field,  B.C 295 

Mixture  of  Jewel  and  Hat  Hole  seams,  Middiesboro  Colliery, 

Nicola  Valley  Coiil  and  Coke  Co.,  Ltd.,  Coutlee,  B.C..  ,   297 
Ditto,  ditto.     Wash.Hl  coal ^"' 
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Xanaimo-Comox  Coal  Field,  Vancouver  Island,  B.C 30ij 

Wellington  scam,  Wellington-Extension  Colliery,  Wellington 

Colliery  Co.,  Ltd.,  Extension,  B.C 30< 

Upper  Peam,  No.  1  mine,  Western  Fuel  Co.,  Ltd.,  Nanamio, 

B.C .,••:■■■  ^'^ 

Lower  seam,  No.  1  mine,  Western  Fuel  Co.,  Ltd.,  Nanaimo, 

B.C ;■■ ^^" 

Mixture  of  Nos.  4  and  7  mines,  Comox  (  olliery,  W  ellmgton 

Colliery  Co.,  Ltd.,  Cumberland,  B.C 322 

Ditto  ditto.     Washed  coal "^^d 

Alert  Bay  Coal  Field,  Vancouver  hland,  B.C 331 

Suquash  mine.  Pacific  Coast  C"oal  Co.,  Alert  bay,  Vancouver 

island,  B.C.     Washed  coal 333 

"J'lO 

standard  Coal  for  Companion •'"'^ 

Georges  Creek  coal,  ^L'lryland,  U.S.A 341 

Georges  Creek  coal,  Maryland,  U.S.A 345 

Georges  Creek  coal,  Maryland,  U.S.A 349 

Summary  and  graphic  records  of  boiler  trials  of  coals  numbered  as 
follows:  36,  236,  o5..  38,  37,  237,  13,  213,  12,  14,  214,  15,  215, 
4,  204,  16,  1,  1001,  2,  8  (2),  3  (2),  203,  5,  205,  6,  206,  7,  207,  9, 
209,  10,  210,  11,  211,  40,  42,  43,  44,  48,  32,  232,  33,  233,  34, 
234,  31,  231,  30,  29,  51,  52,  27,  26,  25,  225,  23M,  223M,  24, 
22M,  222M,  20,  18,  17,  21M,  221M,  Ex.  234,  Georges  Creek 
Coal  (3) ^^'^''^ 


305 


307 

312 

317 

322 
32() 

331 

333 

339 
341 
345 
349 
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DETAILED   RESULTS 

or 

BOILER   TRIALS 

IIY 

R.  J.  DURLEY. 

INTRODUCTORY. 

In  the  autumn  of  190G,  the  Canadian  Ciovcrnmcnt,  through  Dr.  A.  P. 
Low,  Dircitor  of  the  fieologieal  Survey,  dwided  to  undertake  a  study  of 
the  fuels  of  the  Dominion,  somewhat  on  the  lines  of  the  fuel  tests  whieh 
had  already  been  commenced  by  the  United  States  (Jeologieal  Survey. 
But  inasmuch  as  the  Ciovernment  had  not,  at  Ottawa,  any  suitable  mechani- 
cal laboratories,  and  as  research  work  had  already  been  done  by  the  Mining 
Department  of  McCiill  University  on  a  number  of  western  coals.  Dr.  Low 
invited  Dr.  Porter,  the  head  of  that  department,  to  undertake  the  larger 
investigation.  This  proposal  was  approved  by  the  University  governors, 
and  Dr.  Porter  was  authorized  to  carry  out  the  tests  in  the  University 
laboratories,  without  charge;  on  the  understanding  that  the  Government 
would  pay  for  such  apparatus  as  might  bo  required  to  supplement  the 
existing  equipment,  and  to  make  good  all  additions  to  the  salaries,  wages, 
and  supplies  accounts,  rendered  necessary  by  the  investigation.  At  the 
request  of  Dr.  Low,  also,  the  Intercolonial,  and  Canadian  Pacific  railways, 
very  generously  agreed  to  haul  the  material — amounting  to  many  hundreds 
of  tons — free  of  charge. 

Shortly  after  the  commencement  of  the  investigation  the  Dominion 
Department  of  Mines  was  created,  under  the  Hon.  William  Templeman, 
as  Minister  of  Mines,  and  Dr.  A.  P.  Low,  as  Deputy  Mini.-^ter;  and  the 
investigation,  together  with  all  matters  relating  to  economic  minerals,  was 
transferred  from  the  Geological  Survey  to  the  Mines  Branch,  under  the 
Directorship  of  Dr.  Eugene  Haancl.  The  original  arrangement  was, 
however,  in  all  other  respects,  continued  without  change. 

From  the  beginning  it  was  intended  to  confine  the  investigation  to  the 
coals  and  lignites  of  the  Dominion;  and  the  following  points  were  covered 
by  .AC  scheme: — 

Sec.        I. — General  organization  and  administration. 

II. --Preparation  of  a  general  summary  report   on  Canada's 

coal  fields  and  coal  mines. 
III.— Sampling  in  the  field. 

IV. — Crushing  the  samples  and  preparing  them  for  treatment. 
V. — Washing,  and  mechanical  purification. 
VI. — Coking  trials. 
VII. — Steam  boiler  trials. 
VIII. — Produ-or,  and  gas  engine  trials. 
IX. — Chemical  laboratory  work,  and  miscellaneous  investiga- 
tions. 

e 
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TKCIINICAL   iSTAFF. 

Tlu'  technical  staff  pngnRod  in  tlic  in->sti(?ation  comprised:— 
(1)      IB   P.irtcr,  E.M.,  Ph.  D.,D.Sc.,  ProfcsHor  of  Mining  Knuinccr- 
inn     McCiill    rnivcrsitv-Hesponsil.l.-   for   the   organization   and   general 
.Hn'ction  of  th.'  invest igatit.n,  an.l  directly  in  charge  of  Sections  I,  IV, 

and  V,  and  VI  (in  part).  .,.,,-• 

(2).     H.  J.  Dmley,  B.Sc,  Ma.K.,  Professor  of  Mechanical  Enginoermg, 
McC.ill  University   -In  charge  of  Sections  VII  and  VIII. 

(3).    Theo.  C.  Denis.  B.Sc.  Mines  Branch.  Department  of  Mines, 
Ottawa— In  charge  of  Sections  11  and  III  (in  part). 

(4).  Edgar  .■^tansfield,  M.Sc.  Chief  ("hemist-In  charge  of  Section  IX, 
and  Sections  III  and  VI  (in  part). 

(.->).  H.  V.  Strangways,  M.Sc,  Dawson  Fellow  m  Mining,  Mct.iU 
Universitv-Assistant  in  Sections  IV  and  V,  1907. 

(«).  "  H.  C.  Carinichael,  M.Sc,  Dawson  Fellow  m  Mming,  Met. ill 
Univer>itv  -.Assistant  in  Sections  IV  and  V,  1908. 

(7).  "  E.  B.  Hider,  B.Sc,  Demonstrator  in  Mining,  McCiill  I  niversity 
—Assistant  in  Sections  IV  and  V,  1909-10. 

(8).  (has.  Laiulry.  Chief  Mechanic  of  Mining  Department,  McCill 
Universit V— Foreman  in  Sections  IV  and  \. 

(fl).  "j.  W.  Havward,  M.Sc,  Assistant  Professor  of  Mechanical 
Engineering.  McCiill  Iniversity— Assistant  in  charge  of  Section  VII,  1907, 
and  preliminary  work  in  Section  VIII.  ,,  ..„ 

(10)  ,1.  Blizard,  B.Sc.  Lecturer  on  Mechanical  Engineering,  Mcoill 
University- Assist  ant  in  charge  of  Section  VII.   1908,  and  Assistant  in 

Section  VIII.  .    ,,    ,      ■     i  i-     • 

(11).  D.  W.  Miinn,  M.A..  B.Sc.  Demonstrator  in  Mechanical  Engin- 
eering, McC.ill  University-  Assistant  in  Sections  VII  and  VIII. 

(12).  C..  L.  C.uiUet,  M.Sc.  Demonstrator  in  Mechanical  Engineering, 
McC.ill  Universitv— Assistant  in  Section  VII. 

(i;}).  C;.  Kiiljni,  M.A.,  B.Sc,  Demonstrator  in  Mechanical  Engineer- 
ing. ^IcCill  University-  Assistant  in  Section  VIII. 

(14).  .1.  S.  Cameron.  B.Sc,  Demonstrator  in  Mechanical  Engineering, 
McCiill  Universitv— Assistant  in  .-section  VIII. 

(1.5).  A.  Balmfiith,  Superintendent  of  McCiill  University  Power 
House — iMireniaii  in  Section  VII. 

(Ki),     ,1,  (laidner,  Foreman  in  Section  VIII. 

(17).     .1.  Hoult,  Fireman  in  all  tests  of  Section  VII. 

(IS).     .1.  H.  II    Nieolls,  B.Sc,  Assistant  Chemist— Assistant  in  Section 

IX,  1908,  1909. 

(19).     H.  T.  Mohan,  B.Sc.  Assistant  Chemist— Assistant  in  >«itK.n 

IX,  1908. 

(20).     P.  H.  Elliott.  M.Sc,  Assistant  Chemist— Assistant  in  >ectioit 

IX,  1908. 
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(21).  E.  J.  C'onwny,  B.Sc,  Asnistunt  Chetnist— Assistant  in  Section 
IX,  1908. 

(22).  W.  B.  Campbell,  .\ssi.stant  Chemist — .Assistant  in  Seetion  IX, 
1009. 

(23).  R.  S.  Boehner,  M.Se.,  Demonstrator  in  Chemistry,  MeCiill 
University— Assistant  in  Seetion  IX,  1(M)8,  lit()9. 

(24).  H.  Hartley,  H.Se.,  Assistant  Chemist  Assistant  in  Seetion  I.X, 
1909. 

(25).  W.  B.  Mejdrum,  B.Se.,  of  the  Department  of  Cliemistry, 
McGill  University — Assistant  in  Seetion  VI,  1909. 

(20).  H.  H.  dray,  B.Se.,  Demonstrator  in  Metallurgy,  MeCill  Uni- 
versity— Assistant  in  .Seetion  VI,  1909. 

(27).  II.  C>.  Morrison,  B.Se.,  Assistant  Chemist— Assistant  in  Seetion 
IX,  1909,  1910. 

There  were  also  a  number  of  macliini.sts,  meehanies,  and  labourers 
engaged  more  or  less  continuously  in  the  several  sections. 

In  addition  to  the  persons  abo\i  named,  the  following  members  of 
the  University  Staff  very  materially  aiiled  in  the  progress  of  the  work  by 
giving  occasional  assistance  and  advice: — 

Alfred  Stansfield,  D.Sc,  Professor  of  Metallurgy. 

H.  T.  Barnes,  D.Sc,  Professor  of  Physics. 

Aeki.owlcdgment  is  also  due  to  the  (Jovernors  of  McCJill  University, 
and  to  W.  Peterson,  C.M.G.,  Principal;  F.  D.  Adams,  F.R.S.,  Dean; 
W.  Vaughan,  Esq.,  Secretary;  S.  R.  Burrell,  Esq.,  Chief  Accountant,  and 
manv  others. 
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LABOR.\TORlES. 

The  laboratories  of  the  Mining  and  Mechanical  Dej)artments  of  McCiill 
University,  in  which  the  tests  were  made,  were  built  and  equipped  some 
few  years  ago  on  a  scale  une(iualled  at  the  tim(>  in  North  .\merica,  the 
buildinc-  and  apparatus  for  the  Ore  Dressing  Department  alone  costing 
over  8150,000,  and  the  Steam  Laboratory  an  almost  equal  sum.  This 
equipment  needed  very  little  augmentation  in  respect  of  sampling,  crushing, 
coal  washing,  steam  boiler  tests,  and  chemical  analysis;  although  a  number 
of  minor  pieces  of  apparatus  had  to  be  purchased,  such  as  extra  calorimeters, 
pyrometers,  thermometers,  etc.,  etc. 

In  the  matter  of  producer  and  gas  engine  tests,  larger  expentliture 
was  necessary,  as  the  University  equipmt..t  was  on  too  small  a  scale  for 
the  extensive  tests  contemplated.  An  addition  25X70  was,  therefore, 
built  to  the  Ore  Dressing  Laboratory,  and  equipped  with  a  complete  plant 
of  the  most  modern  tyix-,  the  cost  for  building  and  plant  lieing  approxi- 
mately ?12,000.  A  di4ail>d  description  of  this  plant,  with  cuts  of  the 
apparatus,  etc.,  will  be  found  in  Vol.  II,  in  Part  Mil  of  the  report,  and 
similar  descriptions  of  the  apparatus  used  in  the  other  parts  of  the  investi- 
gation will  be  found  in  the  other  parts. 


la 

TIIK  INVKSTHIATIOX 

SumpUni)  in  the  Field. 
Sixty-tliHT  M'panitf  mints  «tr  sfuiim  wcrr  sj.cciully  xamplfl  for  tlic 
iuvo^tina'tion.  Tho  >vork  of  san.pliim  wan  always  «loiu-  by  a  rcsponml)lf 
member  of  the  techni.al  staff,  ami  every  i)reeaution  was  taken  to  ensure 
reliability.  The  Reneral  rules  governiuK  this  sampling  an.l  the  tletaili-tl 
.l.Heriptions  of  the  work  of  samplinR  at  the  several  mines  are  fully  stated 

in  Vol.  I,  I'art  MI.  ...  ,, 

A  list  of  the  sam|)les  a.ranRed  in  Reographieal  order  is  given  m  tlie 
table  of  e(  atents  of  eaeh  volume  of  the  appendiees  III,  IV,  V,  and  VI,  and 
is  also  i)rinted  in  the  text  of  the  Report  proper,  Vol.  I,  pp.  8  to  II,  and 
Vol.  II,  pp.  181  to  184. 

Crmhing  mil  Samplino  in  the  Laboratory. 

The  main  samples  on  their  arrival  at  the  testing  plant  at  McGill 

University  were  all  crushed  to  go  through  a  2"  screen,  mixed  thoroughly 

on  a  large  granolithic  sampling  floor,  sample<l  for  th«-  chemist,  etc.,  and 

finally  resaeke<',  sealed,  and  sent  to  a  dry  r">m  for  storage  while  awaiting 

test. 

The  methodic  of !  anr  pling  are  stated  in  detail  in  Vol.  I,  Tart  IV. 

The  smaller  s\ib!iidiary  sampli's  were  sent  directly  to  the  chemical 
laboratory,  wh(  i.  they  were  stored  in  sealed  vessels  until  required. 

Mechanical  Purification. 

Kach  m:'-n  sample  was  experimentally  treated  in  the  laboratory  with 
heavy  solutions,  and  the  fractions  analysed  with  a  view  to  determining 
the  probable  results  of  washing.  In  all  eases  where  these  jireliminary 
tests  gave  favourable  results,  a  large  lot  was  treated  in  the  coal  washing 
plant  of  the  University,  and  this  work  was  checked  by  a  further  series  of 
tests  with  heavy  solutions. 

It  would,  of  course,  be  possible  in  a  laboratory  to  do  extremely  thorough 
washing  !it  an  expense  disproportionate  to  the  value  of  the  coal;  but  this 
was  not  attempted,  the  aim  lieing  to  reproduce  commercial  conditions. 
From  comparative  tests  made  between  the  laboratory  work  and  eoal 
washing  in  standard  plants,  it  is  evident  that  this  end  ha.s  been  attained, 
and  the  tests  as  carried  on  may  be  taken  in  a  broad  way  to  represent 
average  commercial  work. 

The  whole  subject  of  coal  washing,  as  well  as  testing,  is  dealt  with  in 
a  general  way  in  \ol.  I.  Part  V,  and  the  results  of  all  of  the  trials  are 
presented  in  a  series  of  summary  tables.  The  detailed  results  of  each  test 
are  Riven  in  Vol.  Ill,  Appendix  I. 

Coking  Trials. 
Coke,  as  ordinarily  manufactured  in  beehive  ovens,  can  only  be  pro- 
duced from  bituminous  coals  possessing    particular  ou'dities,  but  when 
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retort  ovi-m*  nrv  i-mployid  m  liirurr  ranRc  of  coaN  arc  nvailaMc,  ;  lough 
»'V«'n  at  lM'«t  tlu'n-  arc  niany  coals  from  which  goofl  coke  cannot  he  pi       u  id. 

A  wricN  of  trialn  were  made  to  tewt  the  coking  .|uahti('H  of  lh<  rioust 
coals  in  lM)th  tyiM-s  of  ovens,  and  also  to  <l(icrininc  upon  a  rcliahlf  i  ■  thod 
of  prodiicint:  coke  from  small  riuantities  of  coal  and  a  method  of  cun  iring 
different  cok;'f  in  respect  of  their  strenglh,  pontsity,  etc. 

These  experiments  are  descrilwd  in  detail  and  their  results  siimnir  'ized 
in  Vol.  I,  Part  VI,  hut  additional  natter  relating  to  special  methc  -  of 
tenting,  etc.,  will  1m'  found  in  \ol.  VI,  .Appendix  I\'. 

Boiler  Triah. 
The  Injiler  trials  were  conducted  in  the  i)oiler  testing  room  o'  tlw 


^  Mechanical  Engineering  Department  of  McOill  I  niversi 

^  used  WU8  as  far  as  possihle  in  accordance  with  stand 

The  equipment  employed  in  these  tests  included  a  i 
boiler   "laving  039  s(|uare  feet  of  heating  surface,  .-md 
grati   ..i.i;  an  inilependent  feed  pump;  weighing  tank.s 
^  for  water  and  coal;  together  with  the  neces.sary  app: 

1  moisture  in  steam,  anal.'.>ing  Hue  gases,  and  ohservinR 

peratures.     Provision  was  made  for  supplying  steam  ubm 

for  working  under  forced  draft,  if  required.     ExcejH  i 

whore  the  character  of  the  coal  necessitated  a  chantc* 

of  fixed  K'lte  bars  was  used  throughout  the  tests.        !i(-«e  bii' 

spaces,  the  area  of  which  is  30  per  cent  of  the  total  griute  area 

grate  bars  had  been  used  for  different  grades  of  fu«  -i,  better  *-• 

some  instances  would  probably  have  been  obtained     hni  it  wn 


ll     luelhvi 

ng  j>ract»«* 

and  VVjI.  ,i.\ 

-juart   feet  of 

tularin  «eBle» 

detei ;    miiig 

rrs  uni     it-m- 

tie  gratf .  aJso 

>i»e  or  'W(-  i'ass-3 

he  sani  ■  tmttern 

lii' 

lli:  it 

U  ikat 

by  using  the  same  grate  throughout,  the  tests  wtml      ik   iiMit     .o«i^t.|y 
comparable  with  one  another. 

Before  commencing  the  tests,  the  boiler  was  ' '        ughl'  sc^^i-  tfMtl, 

and  tested,  and  all  brick-work  around  the  fi       ice  w       >■  l*re- 

liminary  trials  were  then  made  with  a  standani      k\\  {iWw.  i<        i   .k  ,  t 
make  certain  that  the  who'^  equipment  was  in  good  order  rii  s  of 

regular  tests  was  then  begun,  the  same  fireman  being  employ    -  aitout. 

It  was  not  found  possible  to  make  more  than  one  boiler  truii  v>  i.st  isf 

the  samples  of  coal,  and  it  was  decided  that  in  every  case  tin  "SUt.  pora- 
tion  of  2,000  pounds  of  water  per  hour  should  be  aimed  lit  ,i>  beinu  a 
rate  at  which  the  boiler  was  known  to  give  nearly  its  best  effi*  ncy.  The 
results  of  the  tests  show,  therefore,  the  rate  at  which  each  .sample  of  coal 
had  to  be  burnt  in  order  to  furnish  a  certain  supply  of  steam.  As  a  check 
the  heat  losses  in  every  case  were  determined  as  far  as  possible.  All  th- 
tests  were  at  least  of  ten  hours'  duration,  and  the  boiler  tulns  were,  of 
course,  ele.aned  before  each  rtm. 

Since  the  practical  working  of  a  coal  in  the  fire  has  a  gr''at  bearing  on 
its  industrial  value  as  a  fuel,  continuous  notes  were  made  oi  such  points 
as  the  condition  and  thickness  of  the  fire;  the  nature  and  amount  of  ash 
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and  (linker  fornu-il;  the  frcqucniy  o(  slkinn  unti  tlcaning  thr  tire,  and  tin' 
mcthuil  of  firing  found  nioxt  miitul)l«'  for  rutfi  purtiouliir  furl. 

The  tnctfiodn  ••niployi-il  in  ronilmtinn  the  tria'h  atv  fully  ditailrd  in 
Vol.  II,  Part  VI!,  and  this  part  al«o  containrt  ft  grnoral  liiHruNMion  of  tin- 
usf  of  foni  for  sti-ani  raiNing,  and  a  tabular  8ummary  of  the  wlioli-  m-riiH  of 
trials. 

Full  notcH  of  tach  of  tlx-c  trials  an-  publiHhrd  in  the  prownt  voluni«', 
followed  by  tin-  summary  rdord  i\\mvv  n-forn-d  to  n'printrd  from  Vol.  II. 


Producer  TriaU. 

The  producer  trials  w.tc  uiadc  in  a  special  laboratory  erected  and 
equipiH-d  for  the  iJurposc  at  MtCill  University.  Several  producers  were 
tested,  b.:»  the  standard  trials  were  carried  out  in  a  special  down-draught 
producer  rated  at  40  H.P. 

The  trials  lasteil  at  least  24  hours,  and  were  checked  by  longer  runs- 
one  of  10  days. 

The  methods  employed  in  conducting  th<'  trials  are  fully  set  forth  in 
Vol.  II,  Part  VIII,  and  the  results  of  the  trials  are  presented  in  tabular 
form.  This  Part  also  contains  a  discussion  of  general  questions  of  the  use 
of  i)roducers  and  gas  engines  for  the  generation  of  power.  The  detailed 
results  of  the  trials  are  contained  in  Vol.  V,  Appendix  III. 

Chemical  Work. 

The  chemical  laboratory  of  the  Mining  Department  at  McGill  Univer- 
sity was  given  over  ixilusively  to  the  work  of  the  tests  for  more  than 
three  years.  Standard  methods  of  analysis  were  used  as  far  as  possible, 
and  these,  together  with  a  number  of  important  special  methods,  a'D  fully 
described  in  Vol.  II,  Part  IX.  A  summary  statement  of  the  analyses  of 
al!  of  the  regular  samples  appears  at  the  c'ld  of  the  same  Part.  D  ■  ids 
of  the  less  important  analytic  work,  and  accounts  and  records  of  a  large 
amount  of  secondary  work,  are  given  in  Vol.  VI,  Appendix  V. 

The  Report. 

It  will  be  seen  from  the  above  description  of  the  investigation,  that 
an  attempt  has  been  made  to  cover  a  large  field,  and  yet  to  do  the  work 
in  great  detail.  As  a  result  of  this,  a  very  large  amount  of  information 
has  been  gathered;  hut  much  of  it  is  so  highly  technical  as  to  be  only  of 
interest  to  specialists,  hence  it  has  been  thought  best  to  divide  the  Report — 
which  comprises  six  volumes — into  two  main  sections  of  two  and  four 
volumes  respectively. 

In  the  first  section  there  are  separate  chapters,  or  parts,  dealing  with 
each  of  the  seven  divisions  of  the  investigation  outlined  in  the  last  few 
pages.  Each  of  theje  parts  begins  with  an  introduction  in  which  the 
subject  of  the  division  is  dealt  with  in  a  general  way,  followed  by  a  more 


or  IccH  rxtindfd  diMcriptiDH  and  discuiMion  of  the  <>xp<'ritn(>ntul  work 
attcniptid;  and  (uncludiiiK  with  a  ran-fully  talmlaud  wiiminary  c»f  all  of 
tilt'  ti'str<  in  that  division. 

Pncedinn  thr  ttchnical  n-portn  rcfiTrcd  to  above,  tlicri-  an-  two  im- 
portant fhaptcru,  the  tirM  IwInK  an  introduction  dealing  with  the  invrstina- 
tion  as  ii  whole,  and  the  neiond  heiiiK  a  very  full  tleneriptive  paper  on  the 
history,  i<eo|o|iy,  and  present  eoniniereial  deveh)pm(  nt  of  the  eoal  fields 
and  eoal  iUineM  of  Canada,  from  the  pen  of  Mr.  Theo.  V.  Denis— a  member 
of  the  i)ermanent  statT  of  the  Mines  Uraneh  «.  the  Department  of  Mines. 
This  part  of  the  Hei)ort,  which  is  profusely  illustrated  with  maps  and 
phdtoKraphs,  differs  from  the  remaimhr  in  that  its  matter  is  largely  draw  n 
from  pri'vious  publications  of  the  (leoloRic-d  Survey  and  other  sources, 
but  it  possesses  great  value  as  an  introduction  to  thi'  somewhat  technical 
reports  which  foMow,  and  is  of  importance,  on  its  own  account,  as  the 
most  complete  work  yet  written  on  the  coal  tields  of  the  Dominion. 

The  first  two  volumes  of  the  Heport,  comprising  Parts  I  to  IX  inclusive, 
may.  therefore,  be  considered  as  complete  in  themselves,  and  it  is  hoped 
that  they  will  prove  of  value,  not  only  as  contributions  to  the  technological 
literature  on  coal,  but  also  as  a  source  of  useful  and  timely  information  to 
the  general  public,  on  the  coal  resources  of  the  Dominion  and  on  the  best 
methods  of  utilizing  these  resources. 

The  remaining  four  volumes.  III,  IV,  V,  and  VI,  are  given  up  exclu- 
sively to  tabulated  records  and  details  of  the  tests  summarized  in  Volumes 
I  and  II,  to  which  they  thus  become  highly  technical  appendices. 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  36. 

Date— July  .'1,  1908.  Trial  Number— G.C.T.  58. 

OBSEKVATIONS  OF  GENERAL  CONDITIONS 
Notes. 

No.  1  B.  and  W.  working.     Weather  close  and  warm.     Coal  of  medium  size,  not  much  small  siuflf. 
Fair  amount  of  slate-liko  substance. 

Time. 
7.30     i'irreleaned;  and  made  up  with  No.  36eoal.     Pressure,  85  lbs.  per  .sq.  in. 
7 .  50    Vubes  blowi,. 
8.40    Started  trial.     Fire  li' well  burnt  through;  flame  at  back.     Keeping  thin  fire  (3"). 

This  coal  burns  with  mueh  flame  and  smoke. 
9.30    GrilJ  half  open.     Does  not  coke  at  all. 
10.05    Grill  wide  open. 
10.30    Grill  full  open. 

12.10    Slieer  put  in,  found  .some  hard  clinker  on  bars.     Did  not  remove.     So  far  rake 
has  not  been  put  into  fire.     Fire  not  eoking  at  all. 
2.27     Sliced  fire. 
3.27     Sliced  fire.     Removed  40  lbs.  clinker.     Clinker  when  hot  seems  to  be  in  plastic 

cakes  spread  over  grate. 
.").30     Fire  cleaned.     Removed  70  lbs.  clinker  in  largo  slab.s  and  hardened  on  cooling. 
Blui?h  in  colour.     Not  very  difficult  lo  remove;  but  coal  could  not  be  used 
on  shaking  grate. 
6.40    Trial  finished,  fire  as  at  start.     52  lb.s.  ash  raked  from  ash-pit. 
Blow-olT  examined  and  found  tight. 
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.\ND   Cl.lNKKlt. 
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3.27 
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75 
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RECORD  OF  COAL  CON.SIMED  DURINO  BOILER  TRIAL  No.  oh 


-                 ■    

Weight  of  coal 

Time 

Composition  of  flue  ga-^es 

fired. 

of 

by  volume,  per 

cent. 

Time. 

sampling 
flue 

1 

During 

Total. 

gases. 

CO, 

"• 

CO 

_ 

intervaL 

1 

Start  8.4t)  am. 

8.45 

50 

50 

8.40 

10-8 

5-8 

1> 

9.15 

221 

271 

9.10 

10- 1 

7-2 

1-7 

9.45 

133 

404 

9.40 

10-2 

8-8 

04 

9.55 

63 

467 

10.10 

12- 0 

6-5 

0-2 

10.25 

146 

f>i:i 

10.40 

9-2 

10-3 

0-2 

10.55 

152 

7()5 

11.10 

0-5 

8.8 

M 

11.15 

122 

887 

11   40 

8-9 

10- 1 

ti.'i 

11.45 

122 

1009 

12.10 

11-2 

5-4 

-■  1 

12.15 

155 

1164 

1 2  40 

10-9 

5-4 

2-9 

12.17 

42 

1200 

!    10 

11-6 

.)i) 

ir, 

12.45 

163 

1369 

1.40 

92 

S-9 

i(i 

1.15 

173 

1542 

2.10 

9  0 

t'ltl 

)■:> 

1.30 

64 

1606 

2.40 

90 

lO'O 

0-2 

2.00 

105 

1711 

3  10 

7-8 

12- 1 

il-ll 

2.30 

150 

1861 

3.40 

12-5 

5- 3 

It 

3  00                

101 
53 
134 
195 
150 
104 

1962 

■roio 

2149 
2344 

2494 
2508 

4.10 
4.40 
5.10 
5.40 
6.10 

8-6 

10-5 

81 

8-4 
9-0 

10- 1 

S.(l 

111 

9  ■ ,') 

s-s 

O-tl 

3  10              

(»-.") 

3  40                             . 

0-J 

4   15 

0   '1 

4  45                           .    . 

l-J 

5.15 

5.30 

22 

2620 

9-8 

8-2 

1  -2 

5.45 

158 

2778 

filo 

143 

2921 

6.40 

;« 

2954 
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OBSLUVATIONS  MADE  Dl  KlXCi  BOILER  TKIAL  No. 


58 


Steam 

prpsBUrp 

gaum-. 


Time. 


S.41). 

S  5.V 

!)  10 

!•  2J 

!)  41) 

!l  5.') 

10  10 

10  J.j 

10  40 

10  Tm 

11  l(t 
1 1  J.-. 
11  10 
11  .V. 
IJ  10 

i->  r. 

I -'40 
11'  .V. 

1    10. 

1.25. 

I  40 
1.55. 
L'.IO. 
•-'  -.'5 
J  40 
-  55 
:!  10 

;{  25 

3  40 
•i  55 

4  10 

4.r. 

4  40 
4 .  55 
5.10 

5  25 
5  40 
5  55 . 

II  10. 

0     J."!. 

i\    40. 


Ti'iiiporatures 
"F. 


Draft  pressures, 

inches  of 

water. 


Ib^. 
per 


m 


116 
112 
122 
113 
122 
118 
122 
123 
120 
121 
118 
122 
122 
120 


121 
IJ.t 
11!) 
12:i 
121 
123 
120 
114 
115 
til 
115 
123 
116 
118 
122 
123 
123 
121 
US 
93 
98 
117 
123 
123 


Boiler 

room. 


8'J 
8!) 
89 
89 
90 
90 
90 
90 
90 
91 
90 
91 
91 
01 
91 
90 
90 
90 
91 
90 
90 
90 
91 
95 
91 
91 
91 
91 
92 
91 
91 
91 
93 
91 
SO 
89 
97 
S9 
88 
S9 
SS 


'  Flue  I 
i  gasof  at  I 
i  entrance! 
',  to  flue,  i 

570 
I   500 

■  575 
i   570 

I   020  , 

oSO 

620  ; 

030 

640 

625 

610 

580 
i   590 

5S5 

635 

600  i 

640 
,   6(HI 

700 

020 

tilO 
''        620 

500 

570 

660 

630 

6(M)  : 

630 

7S0 
i   720  ■ 

710  : 
'       650 
,   640  i 

640 

610 

5S0 
!   540 

■  520 
1   530 

()()() 
I   710 


Feed 
Water. 


V3 
73 
73 
73 
73 
73 
73 
73 
73 
73 
73 
73 
73 
73 


73  ■  5 


74 

74 

74-5 

74-5 

74-5 

74-5 

74  •  5 

74  •  5 

7 1  ■  •"> 

74  ■  5 

74  ■  5 

74-5 

74-5 

74-5 

74-5 


In 

ash-pit. 


-02 

-02 

■02 

-•02 

■02 

-02 

■•02 

•02 

■02 

■02 

•02 

•02 

•02 

■02 

•02 

•02 

-02 

-•02 

•02 

•02 

■  ■  02 
-•02 

■02 

-  ■02 
-•02 

•02 

■•02 

•02 

■  •  02 

■  •  02 
■02 
■•02 

■  •  02 
-•02 
-■02 
-■02 

■02 
•02 

-  ■02 

■  ■  02 

■  •  02 


At 

entrance 
to  flue. 


•24 
•24 
•26 


■26 
•26 
•26 


•28 
•28 
•28 
•28 
•28 
•28 
•28 
•28 
•28 
■2S 

■  28 
•28 
•  28 

■  26 
■2(1 

■  26 
■26 
•26 
•26 
•30 
•30 
•30 
•.30 
•28 
■2s 
■2S 
■2S 
■2H 

■  26 
■26 
•28 
•30 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


520 

378 
537 
454 
438 
529  : 
494 
572  •.■ 
AM-: 
472  •; 

480  •  ;■ 

413 

4!3 

469  •.■ 

523 

491  •.■ 

421 

472 

483 

410." 

521 

.385 

439  •  ■" 

440 

449  ■ ." 

3H0 

371 

299 

530 

491  ••■ 

4(iO 

511 

412 

4.32  ••■ 

.381 

331 

349  •." 

279 

388 

428 


1184 


90  •  5 


616 


73  •  5 


•  02 


-•2n  17.691  • 
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SCMMAUY  OF  OBfSKHVATlONS 


Date— July  31,  1908.  Uoiltr- 

Comnicncpil— 8.40  a.m.  KniUil 


-B.  and  W.  No.  2. 
-6.40  p.m. 


At  Mc'C.ill  University. 
Duration — 600  mins. 


CiENEBAL. 

Methoa  of  stoking Hand-spreadinR  on  alternate  side.- 


Kind  of  draft 


.Natural 


3      Condition  of  Ixiil.-r  and  date  of  last  rleuning Thoroughly  cleaned  May,  1908 

4.     Tubes  cleaned •  ■  •  -  ■7°"  fn'' 

.-,.     Fire  .leaned '-30  »■«"■.  5.30  p.m. 


FfEL. 


6.     Kind  of  coal 7.^°  .^5T,°'?"r°o"  V  v'^V  '«  ?.      J'l  2h  To 

Analysis  of  dry  coal  bv  weight  ('c).C  =  76-7,H-5,S  =  2.4,N,-l-6,0,  =  8-4,A»h-o^9 

Calorific  value  of  dry  coal  B.T.U.  per  lb 13860 

Moisture  in  coal  as  fired  {','v) 


8. 

9. 
10. 
11. 
12. 
13. 


16. 
17. 
18. 
19. 
20. 


21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


.2 

Weight  of  coal  fired  (lbs.) 2954 

Combustible  matter  in  ash  ami  chnker  (%) '*' J 

Weight  of  clinker  (lbs.) 1^|^ 

Weight  of  ash  (lbs.) 


52 


Air  .\nd  Flue  Gas. 

14.  Air  pressure  under  fire  (inches  of  water) ~ '  ?h 

15.  Air       "       abovefire       "  "      -'^^ 

Air        "        at  damper      " •  • •  ■  -~'^'^ 

Amount  of  damper  opening FuU-J  open,  5.55  p.m.  to  6.10  p.m. 

Temperature  of  air  m  boiler  house  (°F.) 90-5 

AnalysT  ofdhry^ue  gas'  by  volume  (%).'.'.  CO.  =  9-  8, 0.  =  8- 2,  CO  =  1  •  2,  N  =  80-  8 


Wateii  and  Steam. 

Temperature  of  feed  water  (°F) ^  .  .    -^ •  .  .  .  .  • ^73-5 

Total  weight  of  feed  water  (lbs.),  corrected  for  difference  of  level 17691 

Water  level  in  gauge  at  start  (inches) 3| 

"  "  finish  (inches) "i 

Correction  for  difference  of  level  included  above  (lbs.) —20 

Steam  pressure  by  gauge  (lbs.  per  sq.  in) lya  A 

Barometer  reading  (inches) ? c  !• 

Pressure  in  steam  calorimeter  by  gsiMgc  (lbs.  per  sq.  in.) ooo  ^ 

Temperature  in  steam  calorimeter  ("'"  '   29.  •  3 


Notes. 

Coal  burm  with  rai'ch  flame  and  smoke.     Grill  open  over  fire.     N'ot  coking  at  all.     Clinker  bluish  ami 

plaatic  when  hot;  easily  removed  but  could  not  be  used  on  a  shaking  grate.  Cleaned  out  once,  ahced  three 
times.     Weather  close  and  warm. 

(  Fixed  carbon 57'  6 

Proximate  analysis!  Volatile  matter 36'  5 

(Ash 5' 9 
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Afpbndix  II,  Vol.  IV 


£' 


2a 


2. 
3. 
4. 

S. 

«. 
7. 
8. 
U. 
10. 

II. 


12. 
13. 
14. 
16. 
16. 


17. 
18. 
19. 
20. 
21. 


22. 
23. 
24, 


25 

26. 

27. 

28. 


29. 
30. 
31. 
32. 


33. 
34. 
35. 
36. 


SUMMAKV  OK   Ht^^lUVS 

Mmic  on  B.  itiuj  \V    No.  2  Uoilt-r,  ut  .M.UiU  Inivi'mty. 

To  Uctrrniinc  quality  of  Coal. 

Kind  or  K.i.-l-.\«,  36,  K.n.1  of  Funm.r-Fix«l  barn,  :WV.  air  n,,i,vc. 

Metho<l  of  Starting  and  .Stopping  'IVkI  -Alternate  ,A.8.M.E.) 

(!rat..  .Surface  (»q.  ft,)-  16  79.  Wafr  Heating  ft.irfa.c  ^»,.  U.h-im. 

.Siiperhiuling  .Surface  (nq.  ft,)— Nil, 
HuroM.eter  ut  start -20tM.  At  finii,h~20-54.  Meiin-   2!»  .■,!•, 

„  ...  TllTAI.   t^l  A.NTITIEH. 

Date  ol  irml  ■ii/?  im 

Duration  of  trial  (hours)  in. 

Weight  of  coal  an  flre.1  (IbH.; '^„V. 

I'ereenlune  of  moisture  in  coal  an  ftre<l  (%;  07 

Tot/    weight  of  drv  coal  fired  (Ibn.) .7^74 

Totui  a^h  and  refuw  (lbs.) i(?2 

Percen;,;iKe  of  u«h  and  refuse  in  dry  eoal  (%)  («)  from  analyHes  «•  9;  (fc)  weigii.Vl     o  ■  ((4 
lolu    v,eight  of  coMibufitible  eoiiNumi'd,  from  unalyseK  (llw  )  J07B 

lotui  weight  of  water  fed  to  the  Ijoiler,  lorrected  for  difference  of  level  (lbs  )        17091 
Kqiuvaletil    water  .■vaiwnted  into  .Iry  Hieaiii  from   actual   f.i'd   water 

temperature   and   l)oiler   pressure    dbs)  17620 

Ivimvuleni  water  evaixirated  into  dry  steam  from  and  at  212°  ]•'.  (lbs.),  ,20920 

Hol'RLV   (iUANTITJE.'*, 

Dry  coal  fired  jier  hour  (lbs,) -iHT-i 

Dry  eoal  per  square  foot  of  grate  surface  per  hour  (lbs) 1 7  •  1 

Water  evaporated  per  hour  correcte<l  for  quality  of  steam  (jbs,)  17«2 

Equivalent  evaporation  [ler  hour  from  and  at  212°  F.  (lbs  )  •)o«2 

Equivalent  evaporation  per  hour  from  and  at  212°  F.  per  square  foot  of  water 

heating  .surface  (lbs.) ....  3.07 

AVEHAOe    PREHHURE8,    TEMPERATimES,    ETC. 

.Steam  pressure  by  gauge  (lbs.  /  sti.  in.) .  i u  4 

Temperature  of  feed  water  entering  boiler  (deg.  F.) 73.5 

Temperature  of  escaping  gases  from  boiler  fdeg.  V.).  (ji« 

Pres.sure  of  draft  between  damper  and  a«h-pif  (ins.  of  water) •>,•, 

Percentage  of  moisture  in  steam JJ 

Horse-Power. 

Horse-power  developed    (Item    15  +  34}) ,u)  - 

Builders'  rated  horse-power gJJ',, 

Percent'jge  of  builders'  rated  horse-power  developed 101 

Economic  Results. 

'  r'ater  apparently  evaporated  under  actual  conditions  per  lb.  coal  us  fired 

(Item  9  +  Item  3) -  ,„, 

Equivalent  evaporation  from  and  at  212°  F.  per  lb.  coal  as  fiired  (Item  1 1  -i-Item  3)7  OS 
Equiva  ent  evaporation  from  and  at  212°  F.  per  lb.  of  dry  coal  (Item  1 1  -i-ltem  5)7-  '7 
Equivalent  evaporation  from  and  at  212°  F.  per  lb.  of  combustible  consumed 

(liom  1 1  -!-  Item  8) - .  j^.j 

EFriClENCY. 

Calorifie  value  of  dry  coal  per  lb.  (B.T.U.).  nsco 

Calorific  value  of  the  combustible  per  lb.  (B.T.U.) 14740 

Eflficieney  of  boiler  (based  on  combustible  consumeti)  {%) 51.4 

Efficiency  of  boiler,  including  grate  (based  on  dry  coal)  <%) ..........  .'.50-6 

Flue  Gases. 

Dry  flue  gas  per  lb.  carbon  (from  gas  analyses)  (lbs.) 22  •  6 

\[  "  of  combustible  consumed  (from  gas  analyses)  (lbs.). 18-6 

"  dry  coal  (from  gas  anah-ses)  (lbs.) 17.3 

Proportion  of  heat  of  fuel  in  escaping  dry  flue  gases  (%) . .  low 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  236. 

Ui>i.-A.m.  X  lUOH.  TriHl  Nun.b<.r-(i,C,T.  59 

ORSKHVATIONS  OF  CKNKUAL  CONDITIONS 
Notei. 


Uuy  briiihl  uml  il'»i 


;  II  iiikI  W    workilig.     Cc.iil  viry  «iinill 


Tiimv 
7  j(l     Fill'  ilriUii'il.     rrcssiiri'.  I(t.>  Ih-.. 

9  151     TriaT'slu'rJr'r    Firr  r   w.ll  l.urni    thmunh.     Coko.  u    lilllr,   proLably  dm.   lo 

moMtmr  iii  ciml. 
9  no     HuriiiiiK  III  a  JJ' t'"'      Much  fluiiii'. 

10  (HI     Coal  lokiiiK  liiwlly.     ( Irill  i>iMmc<l. 

11  (HI     Fill'  ki|il  uImhiI  :V', 
11  4.')     Still  cdkiiiK  badly. 

■J  3:>     Stiaiii  on.     A  lliin  liani  clinker  on  l>ar. 

3  i:.     Sli 1  lire.  ,       ,.  ,  „ 

3  35     ^'.icciHirc.     Caimoi  )jcl  imilir  clmkiT  very  well. 

3  35    drill  <l(»c(l 

4  15     drill  oneiieil  lo  liall' wav,  ,  ,   ,  .,  in 

5  50     Fiieeleaiicl.  tluii  laver  of  very  hard  .•linker  over  l)ar»;  did  not  adhere  so  l,adl>  a., 

a!  3  35,  due  to  .steam  hiivinn  been  put  on  .,■..•  i..,,.„„ 

7  m     I'lni^hed  trial       Fiiv  as  at  start.      This  ,oal  is  very  bud  in  hoatinn  and  pitting 
the  bars. 


(.'linkek  .\m>  .\sii. 

Tare.        dros-.      Net. 
5.5(1         75  11(1  ."i       415     lbs.  clinker. 

7  (III         75  13N  ()3-0     lbs  ash. 

104 -5  lbs.  ash  and  clinker. 


HECOHD  OK  VOXl  CONSlMtD  Dl  KINC  BOILKU  THIAL  N. 


:.!• 


Time. 


Weight  of  coul 
lirtMl. 


Start  (I  f)Oa.ni. 

10  0(»   

10  03 

10  30 

n  00 

11  13 

11  45 

UMS 

12  33 

1  06 

1.35 

2.05 

2.25 

3  05 

3  35 

3  40 

4  10 

4  40 

4.50 

3.20 

5.30 

6  20 

0.25 

7  (« 


Uuriiiir 
iiitervM. 


IS.) 
I.V) 

3H 
l.'iti 
l.'!7 

'Xi 
13!) 
173 

(M) 
137 
133 
I5S 

!»1 
137 
iUC, 

.">.') 
I'll 
lU 

77 
KM 

oH 
ICU 

40 

i.n 


Totiil. 


\s:, 

■Ml 

370 
."133 
ti72 
7(13 
•MM 
107!t 
111)'.) 
131  Hi 
143(1 
I,5!t7 
ItiHH 
1S23 
11I31 
I'tsr. 
■2\'.>7 
-'311 
i;38>s 
:.'3i-.' 
2.->7(i 
•-'73(1 
277ti 
■-".H17 


Tinii' 

of 

MamplinR 

flup 


!l  (HI 
<>  .3(1 

10  (HI 
1(1   .)(! 

11  (HI 
II  3(1 
1'.'  (HI 
1-'  3(1 

I    (HI 

1  3(1 

2  (HI 

2  3(1 

3  (HI 

3  .3(1 

4  (HI 
4  3(1 
.")  (HI 
3  .3(1 
(>  (HI 
(i  3(1 


Componiliuti  of  flue  gaae* 
!       by  volumo,  per  rent. 


CO, 


H-3 
7-2 
ll'l 

12  4 
!I2 

1(1   1 

I I  J 
S3 
II  (i 

1(1  0 
Id  .' 
1;  7 

III  I 
Id.  I 
II-' 

7  s 
IMi 
U    I 

li-3 


•IS 
114 

!i  2 
(i '  li 
!l  4 
S..S 
7  3 

111 
7  4 
7(1 
S.11 

12  s 
s    I 

;  I 

3-  I 
II.-, 

.•.  1 
111'  I 
III. 
l.'-7 

!l-(l 


CO 


0  3 

(IH 
(11 
(!(> 
(Ill 

or, 
1(1 

(l'2 
2!i 
2S 
11-7 
1 1  •  ."i 
(IS 

17 

l-.t 

(!■.■) 
3  ■  ■_' 
(1.4 
(Mi 

0-7 
1(1 


■  ^'^-1^ 


OBSERVATIONS  MADK  DUKINi;  BOILKU  TRIAL  No.  oO 


Time. 


!).U0.. 

il.lo     . 

it. 30   . 

II.  t,">,  . 
10.01)  . 
10.1."). 

10  30 
10.4.5 

11  (10 
11.1.5 

11  30 
11.45.. 

12  OO  . 
12.15.. 
12.30. . 
12  45. . 

l.(K).  . 

1.15. 

1.30.. 

1  45. 

2.00. 

2.15.. 

2. 30.  . 

2.45.. 

3  00.  . 

3.15.. 

3.30. 

3  45.  , 

4  (K). 
4  15 

4  30. 
4.45 

5  (10 
5  15 
5  30 
5  45 
0  OO 
(i.l5. 
I)  30 
(3  45 
7.00. 


1  vatt  tiro;.-. 
i'lplii's  0 

limit. 

pi\-s.siin'  j 

T< 

inpiratiirc.-- 

Wat'.r 

°  F. 

VV;1I(T. 

.pparcntly 

paupc. 

I 

vaporated 

in 

lbs. 
BQ.  in. 

Boilii' 

llup 
pusrs  at 

Focd 

1     ^< 

In    cntratiiP 

interval, 
lbs. 

room. 

entrancr 

Watir. 

ash-pit.  ;  to 

Hue. 

to  flue. 



112 

81 

570 

70. 5 

-.02 

-.20 

107 

83 

550 

71 

-02 

-•30 

•190 

1   110  1 

S3 

5C0 

71-5 

-•02 

-  •  30 

325 

1 19  > 

84 

560 

72 

-02 

-  ■  30 

323 

113 
121 
114  1 

123  ' 

84 
84 
84 

84 

'   tilO 
025 
tiliO 
050 

72 

72  5 
72-5 
72  •  5 

-•02 

-  •  02 
-■02 

-  -OJ 

-  ■  32 
-■32 
-.3*' 
-■32 

480  ■.) 

481  5 
.503  5 
513 

123 
110 

85 
85 

H40 

.■>so 

72-5 
72-5 

-  •  02 
-02 

-  ■  32 
-32 

392  ■  u 
550 

113 

85 

000 

72  5 

-  •  02 

-  ■  32 

519 
404  ■  5 
529 

113 

118 

85 
87 

t)40 
050 

72  5 

7-  5 

-  •  02 
-02 

-  ■  30 
-.34 

110 
113 

87 
85 

005 
1   590 

7 'J  5 
72-5 

-•02 
-•02 

-■32 
-■32 

502 
415 

r'l 

84 

j   590 

72-5 

-■02 

-  32 

363 

122 

84 

!   570 

72-5 

-  ■  02  i 

-32 

391 

502 

501 

370 

427-5 

433 

3t)0  5 

440 

472  5 

380 

121 
i   115 

83 

82 
83 
84 
'    S4 
,SC) 
84 
N4 

59(_) 
57.5 
'   5,50 
550 
.550 
500 
5S0 
0011 

72-5 
72  ■  5 
72-5 
72-5 
72-5 
72-5 
72-5 
73 

-■02 
-02 
-■02 
-■02 
-•02 
-■02 
-•02 
-  ■  02 

-  ■  32 

-  32 
-■30 
-■30 

-  •  30 
-■30 
-■32 

-  ■  32 
-■34 

lis 

118 

123 

120 
113 
102 

108 

S4 

580 

73 

-  ^02 

112 

83 

050 

73 

-•02 

-34 

342 

118 

1    83 
i    «4 

800 
700 
010 

72-5 
72-5 
72-5 

-■02 
-  •  02 
-.02 

-34 
-•34 
-  •  32 

4()9 
582 
.591-5 

123 
102 

123 

!    84 

020 

72-5 

-■02 

-•32 

383 

110 

84 

84 

;   730 
;   7(M) 

72-5 
72-5 

-•02 
-•02 

-  •  34 

-■32 

4(  1 
()32 

102 

113 

I   ><•* 

1   OliO 

72-5 

-  •  02 

-  ■  32 

402 

119 

!    84 

i   t)50 

7  -  ■  5 

-02 

-  ■  30 

48o-5 

121 

83 

.   040 

72-5 

-•02 

-  ■  30 

472 

98 

'    83 

570 

72  •  5 

-  ■  02 

-  ■  30 

419  o 

'    108 

i    82 

020 

72-5 

-■02 

-  ■  30 

3S1 

HI 

j    82 

,   5S5 

72  5 

-  ■  02 

-  ■  30 

328 

. :   118 

.  '   123 

82 
82 

.5S(1 
06(1 

72  ■  5 
72-5 

-■02 
-■02 

-  •  30 
-•32 

401 
404 

114 

7    S3 

1 

•s   017 

72-4 

-■02 

1 

-■32 

18,019  net 

t 
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til  MMAKV  UK  OliSKUVATlDNS. 


Date— Auk.  VM)H. 
t'oiiiimiiccd — !)00 


Hdilrr— H.  iiiiil  \V. 
Knilcrl— 7.03  p.m. 


No.  :;.        At  .Mcfiill  rnivpivity. 
lluratiou — (i(K!  iniii.s. 


(.iENKK.\L. 

•V     j^'i^!,!";;/  ,','!!.j^',"'""*= Huiicl-spremling  on  alteruate  si.les 

■i     ('onctitimi  (if  b,>il<ir  anil  <lati'  of  last  cicaning.  .....    .Thoroughly  oieanedMa^  '  1908 

4.      I  ubt's  (kant'd ■'  «  ; ,;,  „  " 

"  '^--'— • ::.:::::::::;:::::::...::7/ioa.m:.5:5op:n;; 


7. 

8. 

9. 
10. 
11. 
12. 
13. 


14. 
15. 
16. 
17, 
18. 
19. 
20. 


Fuel. 
Kind  of  coal.  ,...•■  ^'"-  23(i-Dominion  Coal  Co.,  Sydnpv,  Xo.  7  mhv 

(^hJtr"^'  ^  "■•'''^'"  '"'^-  *^"  =  ^"'  "=5-2,   S,  =  2.0,  N,  =  1.7,  0,  =  S  4, 

Calorific  value  of  drv  coal  B.T.U.  per  lb  Mom 

Moisture  in  coal  as  fire<l  (%)...  j  V 

Weight  of  coal  firol  (lbs.) .„■;,■,- 

Combustible  matter  in  ash  and  clinker  C^; )  07. 

Weight  of  clinker  (lbs.) fit 

Weight  of  ash  (lbs.) '■'■'■'■'■'■■'■'■''.■''.'.'.'.'.'.'.'.'.'.'.'.'.'..'.'.'. fig 

Am  .\ND  1'i.vr.  Gas. 

Air  pre8.sure  under  fire  (inches  of  water) _  ,,., 

"  above  fire        "  "        _   "»i 

at  damper      "  "         ....        _ '".' 

Amount  of  damper  opening,  P  ,, 

Temperature  of  air  in  boiler  house  (°F.)  s'-i  c 

Flue  temperature  (°F.) '■"'„,. 

Analysis  of  dry  flue  gas  by  volume  (f^^)  CO,  =  9-5,  ().  =  9-0,  cb  =  l-O,   \=80  5 


21. 

22 
23! 
24. 
25. 
26. 
27. 
28. 
29. 


W.\TEU   .\ND   StE.\M. 

Temi)eraturc  of  feed  water  (°F.) -.,   , 

Total  weight  of  fee.l  water,  corrected  for  diirercnce  of  level' (Ilis)  iSAT«l 

V\  ater  level  m  gauge  at  start  (inches)   ...  n  ,5 

Water  level  m  gauge  at  finish  (inches)...  :;I| 

Correction  for  difference  of  level  (lbs  )  'J! 

Steam  pressure  by  gauge  (lbs.  per  sci.  in.) 1 1  j  - 

Barometer  reading  (inches) '.Jn  ' ' 

Pressure  m  steam  calorimeter  by  gauge  (li)s.  per  so.  in.) IV  ,, 

Temperature  in  steam  calorimeter  (°F.) .ii^Q . .', 


Notes. 

ri.»  ™"  Sr^caiifpaaX:;;;,!:""''  "■ '"'" """'  '•'■»"■ ""» p-  -'•  ^■-"•»  - » t-ar-i,  ...i,.  lu,-... 

:  n,l  rl™"'  '"''"'  '"""^■'     ^"™'''  ""'  ^  "»•■''  ""  •■•  -''"kin«  Krate.     Grill  over  fire  opc.n  a  li„l,.      W,.,„l,or  fin. 

,  I  Fixed  earbon .59   1 

1  roxiinnte  analysis  {Volatile  matter,  .IK  ■> 

I  Ash 2   7 


^iri 


28 


f 


SIMMAHV  Ol    KESILTS 
Ma.lc  on  B   an.l  W.  No.  J  UoiK'r  at  Modili  Inivcrsity. 

iit>tarl--jn-Hti. 


air  space. 


iiaroiiu'tcr 


ft)— ItJ- 

SuiH'rhratinu  Smfacp  (sq.  ft.)— Nil- 
At  finish— 2!>- 80. 


-639. 


Moan— 29-83. 


T()T.\I.   (ilANTITIES 


3. 
^. 
'). 
li. 
7,     rerrcntaRc'f 

S. 
9. 
10. 


.3/8/08 

.1005 

.  ,   2907 

4- 


Date  of  trial 
Omationof  trial  (hours) 

Woiuht  of  nmlasfireiKlbs.)  ,.■,,■>  to 

Perccntani-  of  moisture  in  coal  as  fnv.l  i    , ) .^,.-,; 

Total  wpiuht  of  dry  coal  fired  (lbs. ) ...  104  •  5 

Total  ash  and  refuse  (lbs.) .  ^■ 

■  of  ash  and  refuse  in  dry  coal  ( 


a,  V  ,  ,,■.)  from  analvses3-72;  {h)  weighed..  3-77 


T 

Kqiii 


cmiicrature  ami  hoiler  pressure  (Ib.s.)      . 
valent  water  evaporated  into  dry  st.'ani  fr 


17940 

and  at  212°  R  (lbs.)  21320 


1-2. 
13. 
14. 
l.V 
K). 


17. 
18. 
19. 
20. 
21. 


23. 
24. 


t( 
Iviiii 

Hoi  lll.Y    (Jl  ANTITIKS. 

Drv  coal  fired  per  hour  (lbs.)  •  •       ,.:^  \ '    ' 

"■  ,  f„„i  of  urate  surface  per  hour  (lbs.) ...  ...    

cerreited  for  qiiahtv  of  steam  (lbs.) 

hour  from  and  at  212°  V.  (lbs.).        .      -  .        -^    ■ 
■  hour  from  and  at  212°  V.  per  .s.piare  foot  of  water 


Dry  coal  per  sciuare  I 
\V;iter  evaporated  (ler  hour, 
iMpiivalent  eva|ioiation  ix'r 
Equivalent  evaporation  per 
heating  surface  (lbs  ' 


.  .  27t) 
16-4 
.  178.") 
.2122 


.3-33 


AVKHA'IK    PliKSsI  UK.s,    ThMPERATfRES.    KtC. 


rileam  pressure  by  Kauije  (lbs.  ,  s(\.  in.)      .  . 
TenuK'niture  of  fee.l  wat.r  .-nterinu  boiler  (de 
Temperature  of  escapinc  tiases  from  boiler  ( 
Pressure  of  ilrafi  Ixiween  damper  anil  asli-i 
■  (if  moisture  in  steam 


vater) 


Percent  aee 


.114-7 

.72-4 

.    .   017 

.  .   (»-.30 

.0-0 


HoKSE-PoWEU. 

\\) 


61- 


.  00 
103 


20. 

27. 
28. 


I lorse-jiower  developed  (Item  I.: 

Builders'  rated  horse-power.^  ,       ,        i 

Percentape  of  builders'  rated  horse-power  develoiK'd. 

KCONOMK-    ItESCLTS. 

Water  apparentlv  evaporated  un.ler  actual  conditions  per  lb.  coal  as  fired     ^^ 
(Item  11  H- It  em  8) 


Efficiency. 


Calorific  value  of  dry  coal  per  lb.  (B.T  I  -^  „        

.«)     Calorific  v.lue  of  th<'  combustible  per  lb  (B.l  .1  .)    ^      --^ ^ 

31      Efficiencv  of  boiler  (based  on  combusubl.;  consumed)  v  ,*)    r,,  .s 

3-2      Ffliciencv  of  boiler,  including  grate  (ba.s(Hl  on  <lry  coal)  (%) 


■29 
.30. 


.14310 

.14700 

>  4 


33. 
34 
3.5. 
30. 


Fl.lE   (lASKS. 

Dry  flue  pas  per  lb.  carbon  (from  gas  analyses )_  (lbs.) 


.23-7 


('.rcombustiblc  consumed  (from  gas  analyses)  (lbs.) 19- 08 

drv  coal  (from  g.is  analvpes)  (Ihs.)^.    |» '  J» 


Proportion  of  heat  of  fuel  in  escaping  dry  flue  gases 


(^c) 


p 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  36. 

Date— July  :.'<»,  1908.  .,.      ...       ,       ,.  ,.  .„ 

^       '  I  rial  .NiiiiiImi-  (I.C'.T.  57. 

<)B.SEHVATIO\S  OF  (iKXKR.M,  CONDITIONS 


Notes. 

nay  Km-  ur.l  ,l<ar,  r,»n  and  thund..,  lal.r.     N„   1  n  and  W   «„rkin«      C 


>al  in  fuirly  lariip  lunipi.. 


'rime. 

7  34 
7Ao 

8  45 
3.00 
!»  15 

10.00 
10.30 

11.00 

12.00 

1  30 

.'45 


5  34 
(i  45 

NoTE- 


ladc  u|)  with  No.  3.-)  iM)al.     I'ri 


105  ll>, 


Fire  clcancil  and 

Tubos  blow  .. 

Trial  start 0(1.     Kir.-  U"  well  burnt  ihrouKh 

Frr^V'^^out  4' U^k"""'  ""''  '"'"'  ^••""""■•^  "<  ''•■'-  -"^" 

Fire  built  up  to  about  f,'  to  7' 

Ran j^HcinK  h-.n  through.     Thin  elink.r  a-lhering  t,.  Kr.,t. 

0|)en(>(l  grill.     Much  lens  miiokc. 
Keeping  fire  much  thinner,  2"  to  3* 

iced  fire,  clinker  came  off  easily;  verv  hard, 
hhced  fire.   32  lb...  ehnker  removed,    this  clinker  was  hard 

ri„»n^T  '^T'"'»'  '."  T"  ';"■'""•  "'hmvis..  clinker  run.s  bet  weetf  he  hart      ' 
Essential.     To  have  air  .i.ln.itle.l  above  grate;  and  sfain  under. 


I'lii  steam  on  under 


:iiid  in  cakes  covering 


2  45 
.J  34 


(i.45 


Tar(>. 
75 
75 


(in>.s.s. 

107 

158 


150 


Net. 
32 

83 


Clinker  .\,\i)  Ash. 


115     lbs.  clinker. 
75     lb.s.  ash. 
190    lbs.  ash  an<l  refuse. 


30 


HECOHD  Ol'  COAL  C'OXSl'MKU  DLKlXCi  UOILKR  TRIAL  No.  57 


Time. 

Weight 
fire 

of  coal 
(1. 

Totul. 

56 
309 
.361  5 
.551-5 
725 
915 
99/ 
1100 
1209 
1291 
13.50 
1503 
1703 
1837 
2(H)3 
2137 
2310 
1      2416 
2538 

j     2sri 

1       2942 

Time 
of 

!-anipIing 
flue 

Bases. 

8.45 
9.15 
9  45 
10.15 
10.45 
11   15 
11.45 
12.1'. 
12.45 

1  15 
1.45 

2  15 

2  45 

3  15 

3  45 

4  15 

4  45 

5  15 
5  45 
0  15 

Composition  of  flue 
by  volume,  per 

CO,    i      0.      1 

10-1    !      6-9 
7-5         10  1 
11-8            ti-2 
8-3           7-0 
,     12-3    !       1-9    i 
!    131    i      3-4    ; 
!     14-0    1       4-0 
13-8     ;       4-8 
9-1     i     10-2    j 
9-2    ;      8-1     1 
1     11-5           6-7     1 
j       9-7     1       6-8    i 
9-5          9-6    '■ 
9-5    ;       7-1 

:  10-7  :    5-8 

9-5    :      9-2 
■     11-5           7-C 
110           6-4 
10-5           6-4 
10-1           6-2 

guaes 
cent. 

Durii.t; 
iiitirviil    i 

56 

253 

525 

190 

173-5 

190 

82 

103 

109 

82 

59 
153 

20 
134 
166 
134 
173 
106 
122 

87 
128 

98 

91 

CO 

.Start  8.45  a.m. 

8.46 

9.15 

9  .30 

10  (M)               

1-0 
0-0 
00 
4-0 

10  30           

6-2 

1 1  (M)       

1-6 

U  .30 

1')  00           

0-9 
0-7 

I'J  30                 

0-6 

1  00               

2-2 

1   1.5         

1-0 

1.45 

2.15 

2.45 

3  15             

2-8 
0-7 
2-3 
2-6 

3  40            

0-8 

4,10 

4  3,5                

0-5 
2-5 

5.03 

5  .30 

5  50       

3  1 
2-5 

10-6 

1       6-8 

1 
1 

6.20 

6.45 

1*8 

I 


M 


OBHKUVATION.S  MADE  Ul  KING  UOlLKIl    TltlAI.  N. 


Time. 


H  45 

!)  00 

0  !,■) 
!•  30 
It  4."i 

10  («) 

10  1"). 

10  :«) 

10  45 

n  (M) 

11  15 

11  30 

11  45 
12.  (M) 

12  15 
12.30 
12  45 

1  (Kl. 
1.15 

1  30 

1  45 
2.00  . 
2.15 

2  30 

2  45 
3.00.  . 
3.15 

3  30  . 
3.45 
4.00. 

4  15 
4  30 

4  45 

5  00 
5  15 
5  30. 
5  45 
•i  00 
(i  15 
0.30  . 
G  45 


Sliiim 

Draft  iircMHures, 
inenes  of 

prrssuro 

TcniporBturca 

Water 
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SUMMARY  OF  RESULTS 

Made  on  B.  and  W .  Xo.  2  Boiler,  at  McGill  University. 

To  Determine  quality  of  Coal. 

Kind  of  Fuel— No.  35.  Kind  of  Furnace — Fixed  bars,  30%  air  space. 

Method  of  Starting  and  Stopping  Test— Alternate  (A.S.M.E.) 

Grat"  Surface  (sq.  ft.)— 16-79.  Water  Heating  Surface  (sq.  ft.)— 639. 

Suiwrheating  Surface  (sq.  ft.) — Nil. 
Barometer  at  st  art— 29  •  90.  At  fini.sh— 29  •  SO.  Mean— 29  •  88. 

Total  Quantities. 

1.  Date  of  trial 29/7/08 

2.  Duration  of  trial  (hours) .io-00 

3.  NNei^ht  of  roal  as  firetl  (lbs.) 2942 

4.  Percentage  of  moi!<ture  in  eoal  as  fired  (%) 1  .g 

5.  Total  weight  of  dry  coal  fired  (lbs.) 2889 

6      Total  ash  and  refuse  (lbs.) 190 

7.  Percentage  of  ash  and  refuse  in  dry  coal  (%)  («;»  from  analyses  7-28;  (6)  weighed. 6-  58 

8.  Total  weight  of  combustible  consumed,  from  analyses  (lbs.) 2678 

9.  Total  weight  of  water  fed  to  the  boiler,  corrected  for  difference  of  level  (lbs.). .  ,  17931 
10.  Equivalent  water  evaporated  into  dry  steam  from  actual  feed  water 

temperature  and  boiler  pressure  (lbs.) 17850 

U.     Equivalent  water  evaporated  into  dry  steam  from  and  at  212°  F.  (lbs.) 21220 

Hourly  Quantities. 

12.  Dry  coal  fired  per  hour  (lbs.) 289 

13.  Ehy  eoal  pi'r  square  foot  of  grate  surface  per  hour  (lbs.) ..!...!  17  •  2 

14.  Water  evaporated  per  hour  corrected  for  quality  of  steam  (lbs.) 1785 

15.  Equivalent  evaporation  oer  hour  from  and  at  212°  F.  (lbs.) 2122 

16.  Equivalent  evaporation  per  hour  from  and  at  212°  F.  per  square  foot  of  water 

heating  surface  (lbs.) 3.32 

AvERAOB  Pressures,  Temperatures,  Etc. 

17.  Steam  pressure  by  gauge  (lbs.  /  sq.  in.) 117-7 

18.  Temperature  of  feed  water  entering  boiler  (deg.  F.) 72 . 4 

19.  Temperature  of  escaping  gases  from  boiler  (deg.  F.) 660 

20.  Pressure  of  draft  between  damper  and  ash-pit  (ins.  of  water) .6-23 

21.  Percentage  of  moisture  in  steam 0-6 

Horse-Power. 

22.  Horse-power  developed  (Item  15-i-34J) 61-6 

23.  Builders'  rated  horse-power 60 

24.  Percentage  of  builders' rated  horse-power  developed 102 

Economic  Results. 

25.  W'ater  apparently  evaporated  under  actual  conditions  per  lb.  eoal  as  fired 

(Item  9-5-Item3) 6-09 

26.  Equivalent  evaporation  from  and  at  212°F.  perlb.coaiasfired  (Item  li-i-item3)  7-21 

27.  Equivalent  evaporation  from  and  at  212°  Fjier  lb.  of  dry  coal  (Item  11  -5- Item  5)  7  34 

28.  Equivalent  evaporation  from  and  at  212°  F.  per  lb.  of  combustible  consumed 

(Item  Il  +  Item8) 7.93 

ErnciENcv. 

29.  Calorific  value  of  dry  coal  per  lb.  (B.T.U.)  14  000 

30.  Calorific  value  of  the  combustible  per  lb.  (B.T.U.) 14^880 

oi'     iS"!*'"^y  °^  *'*'»''"'  (based  on  combustible  consumed)  (%) 51-4 

32.     Efficiency  of  boiler,  including  grate  (based  on  diy  coal)  (%) 50-6 

Flue  Gases. 

33-    Dry  flue  gas  per  lb.  carbon  (from  gas  analyses)  (lbs.) 20-2 

fr-  "  "  of  combustible  consumed  (from  gas  analyses)  (lbs.)   16-77 

ii'    D—  .'V         dry  coal  (from  gas  analyses)  (Ibs.^ 15-55 

<J0.    rroportion  of  heat  of  fuel  in  escaping  dry  flue  gases  (%) 15-24 

83— S 


TRIAL  OF  B.  AND  W.  No.  2  BOILER  WIT       X  *L  No.  38. 

Date— Aug.  5,  1908.  .<umbei^60. 

OBSERVATIONS  OF  GENERAL  CONDITIONS. 


Notes. 

No.  1  B.  and  W.  and  Robb,  both  working.   Day  dull  and  rainy.  Coal  in  fairly  laite  lumps  with  small  stufl' 


Cleaned  out  fire  and  made  up  with  No.  38  coal— 120  lbs. 

Tubes  blown.  „  ,  ,         ^ 

Started  trial.    Fire  14' to  2' thick  well  burnt  through.  .         ,       /-    • 

Fire  2J'  to  3'.    Coal  bums  with  medium  amount  of  flame  and  much  smoke.  Coal 

cokes  at  first. 
Coal  does  not  coke  so  much. 
Sliced  fire.    Thin  hard  clinker  easily  raised. 

sG^fir?!'    Remove^TOme  slabs  of  cUnker  (32  lbs.)  about  J'  thick.      Could  not 

use  this  coal  on  a  shaking  grate. 
Seems  to  coke  rather  worse  since  slicing. 

Sliced  fire  and  put  on  steam  under  bars.       ,.„     ,  „.  u  »    « 

Cleaned  fire.    Clinker  in  thin  hard  layer,  difficult  to  remove.    Steam  shut  off. 
Finished  trial.     49  lbs.  ash  raked  from  ash-pit. 


Time. 

7.25 

7.35 

8.45 

9.45 

11.00 

1.00 

2.00 

2.15 

3.50 

4.15 

5.25 

6.48 


Clinker  and  Ash. 
Tare.       Gross.      Net. 

2  15  32  lbs.  clinker. 

5^25        75  139  64  lbs.  chnker. 

Total  96  lbs.  clinker. 

6.48        75  124  49  lbs.  ash. 

145  lbs.  ash  and  clinker. 
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RECORD  OF  COAL  CONSUMED  DURING  BOILER  TRIAL  No.  60 
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OnSEHVATIONS  MADE  DURING  BOlIJiH  TRIAL  No. 
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73 

73 

73 

73 

73 

73 

72-5 

72.5 

72-5 

72-5 

72-5 

72-5 

72-5 

72-5 

72-5 

72-5 

72-5 

72-5 

72-5 

72-5 

72-5 

72-5 

72-5 

-•02  1 

-•02 

-  ■  02  1 

-•02 

-•02  1 

-•02  1 

-02 

-02 

-•02 

-02 

-•02 

-02 

-02 

-•02 

-02 

-02 

-•02 

-02 

-•02 

-02 

-02 

-02 

-02 

-•02 

-02 

-02 

-•02 

-02 

-02 

-02 

-02 

-02 

-02 

-02 

-•02 

-•02 

-02 

-02 

-02 

-•02 

-02 

-•28 

-•28 

-•28 

-•28 

-•28 

-•28 

-•28 

-•28 

-•28 

-•28 

-•28 

-•28 

-•28 

-•28 

-■28 

-•30 

-•30 

-■30 

-•30 

-•30 

-•30 

-■23 

-•30 

-•30 

-•30 

-•30 

-•30 

-•28 

-•28 

-•28 

-•28 

-■30 

-•28 

-•30 

-•28 

-•24 

-•30 

-•30 

-■30 

-•30 

-•30 

■   321-5'    " 
004 

9.30 

9.45 

10  00           

453 
432  5 
5115 

10  15          

472 

10  30       

504 

10  45   

446 

11.00 

11.15 

11.30 

11  45         

462 
5115 
385 
490 

12  00       

385  5 

12.15  

479 

12  30                .... 

443  5 

12  45           

441 

1  00         

40O 

1  15       

.527  ■  5 

1 .  30     

570  5 

1 .  45   

410 

2  00           

421 

2.15 

2  30         

368 

288^5 

2.45 

3.00     

523 
411-5 

3.15 

3  30         

451 
433 

3  45         

429  5 

4  00       

452^5 

4.15   

420 

4.30  

389  5 

4  45 

452-5 

5  00             

402 

5.15 

6  30       

432 
379 

5.45   

280-5 

6.00  

491 

6.15 

6  30                ... 

549 
494 

6.48 

642-5 

117- 

9         S5- 

2       600 

72-7 

-02 

-•29 

17,920    net 

. 
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SUMM ARV  OF  OBSEHVATIONS. 


Date— Aug.  5,  1908. 
Commenced — 8. 15  a.m. 


Boiler— B.  and  W.  No.  2. 
Ended — C.48  p.m. 


At  McCill  University. 
Duration — 603  mins. 


(iENGRAL. 

1.  Method  of  i^toking Hand-spreading  on  alternate  sides 

2.  Kind  of  draft Natural 

3.  Condition  of  boiler  and  dateof  last  cleaning May  19U8,  thoroughly  cleaned 

4.  Tubes  cleaned 7 . 35  a.m. 

5.  Fire  cleaned 7.25  a.m.,  5.25  p.m. 

Fuel. 

6.  Kind  of  coal No.  3S — Dominion  Coal  Co,,  Sydney,  No.  1  mine 

7.  Analysi.sofdrycoalbyweight(';).C  =  78(),H  =  51,S  =  l-!),N2  =  l-5,Oi  =  7-0,Ash  =  5-9 

8.  Calorific  value  of  tlrv  coal  B.T.U.  per  lb 14010 

9.  Moisture  in  coal  a.s  firetl  {%) 2.8 

10.  Weight  of  coal  fired  (lbs.)  2S(i4 

11.  Conibu.stiblo  matter  in  ash  and  clinker  (',c) lU-5 

12.  Weight  of  clinker  (lbs.) 96 

13.  Weight  of  ash  (lbs.) 49 

Am  AND  Flue  Gas. 

14.  Air  pressure  under  fire  (inches  of  water) —  -02" 

15.  "  above  fire       "  "      —  -22 

16.  "  at  damper      "  "  —  -29 

17.  Amount  of  damper  opening 

18.  Temperature  of  air  in  boiler  house  (°F.) ,S,j.2 

19.  Flue  temperature  (°F.) 000 

20.  Analysis  of  dry  flue  gas  by  volume  Cj).   .C03  =  yi,  ()!  =  9-0,  CO  =  l-6,  N=S0-3 

Wateu  a.ni)  Steam, 

21.  Tcjnperature  of  feed  water  (°F.) 72-7 

22.  Total  wciglit  of  fee  I  water,  corrected  for  difference  of  level  (lbs.) 17920 

23.  Water  level  in  gauge  at  start  (inches) 3|  •  ;}]0 

24.  Water  level  in  gauge  at   fmi>li  (inches) Si','  .'520 

2^1.  Correction  for  dilTcn'nee  of  level  (lbs.)  — 10 

26.  Steam  pressure  by  gauge  (lbs.  per  sq.  in.) 117-9 

27.  Barometer  reading  (inches) 29-48 

28.  Pressure  in  steam  calorimeter  by  gauge  (lbs.  per  s<\.  in,) 15-9 

29.  Temperature  in  steam  calorimeter  ("F,) 291  •  S 


Notes. 

Thif*  coal  forms  a  hard  clinker  uliii-h  a(]h(-n'H  to  the  burs;  shoubl  have  a  Btpam  jet  umtcriicath.  It 
also  temlM  to  coke.  It  could  :iot  be  used  on  a  Hliaking  urate.  .Much  smoke  is  emitted.  Sliced  1.00.  2.15, 
4.15.     Weather  dull  and  rainy. 

f  Fixed  carbon 59-8 

Proximate  analysis!  \'olatile  matter 34-3 

lAsh 5-» 
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SLMMAUY  OF  KESULTS 

Miulo  on  B.  and  W.  No.  2  Uoilcr,  at  McGill  i:nivorsily. 

To  Dctirmine  quality  of  Cou!. 

Kind  of  Fuel— No.  38  Kind  of  Furnace— Fixed  bars,  30%  air  space. 

Method  of  Starting  and  Stopping  Test— .Mternate  (A.S.M.K.) 

Grate  Surface  (sq.  ft.)-10-7y.  Water  Heating  Surface  (sq.  ft.)— 639. 

Sui)erheating  Surface  (sq.  ft.) — Nil. 
Barometer  at  start-2(>- 52.  At  finish-29  44.  Mean-29-48. 

Total  QuANTiTiK.t. 

1.  Dale  of  trial ^mnl 

2.  Duration  of  trial  (hours) ,,skl 

3.  Weight  of  coal  08  fired  Ub».) ,    •;  v^, o  « 

4  Percentage  of  moisture  in  coal  as  fired  (%) f'° 

5.  Total  weight  of  dry  coal  fired  (lbs.) '''2^ 

6.  Total  suth  and  refuse  (lbs.) • .,.;;;,      -i.  j     c  o 

7  Percentage  of  ash  and  refuse  in  dry  coal  (%)  (a)  from  analyses  7-3;  (6)  weighed. ..5-^ 

8.  Total  weight  of  combustible  consumed,  from  analyses  (lbs.) ....... ..... .  . . .   £Sm 

9  Total  weight  of  water  fed  to  the  boiler,  corrected  for  difference  of  level  (lbs.)      liUJO 

30'     Equivalent  water  evaporated  into  dry  steam  from  actual  feed  water 

temperature  and  boiler  pressure  (lbs.). •    • -„  -^    *;°J^ 

11.  Equivalent  water  evaporated  into  dry  steam  from  and  at  212    i.  (lbs.) ^i-w 

Hourly  Quantities. 

12.  Dry  coal  fired  per  hour  (lbs.) • ■  •  •    -^^ 

13.  Dry  coal  per  square  foot  of  grate  surface  per  hpur  (lbs.) }o-o 

14.  Water  evaporated  per  hour  corrected  for  quality  of  steam  (lbs.) uia 

15      Equivalent  evaporation  per  hour  from  and  at  212    F.  (lbs.)  . ......  iiw 

16.  Equivalent  evaporation  per  hour  from  and  at  212°  F.  per  square  foot  of  water 

heating  surface  (lbs.) ^'^ 

Average  Pressures,  Temperatures,  Etc. 

17.  Steam  pressure  by  gauge  (lbs.  /  sq.  in.) .    ... 117-9 

18.  Temperature  of  feed  water  entering  boiler  (deg.  t.) ' ^■> 

19.  Temperature  of  escaping  gases  from  boiler  (deg.  F.) . ■ ^^ 

20.  Pressure  of  draft  between  damper  and  ash-pit  (ins.  of  water)  "•  ^' 

21.  Percentage  of  moisture  in  steam "' " 

Horse-Power. 

22.  Horse-power  developed  (Item  15-i-34J) ^' ' 

23.  Builders'  rated  horse-power ......  ""•" 

24.  Percentage  of  builders'  rated  horse-power  developed  '"* 

Economic  Results. 

25.  Water  apparently  evaporated  under  actual  conditions  per  lb.  coal  as  fired 

26.  Equivalent  evaporation  from'  and  at  212°  F.  I)er  lb.  coal  as  fire<l  (Item  II  -.  -tern  3)  7  •  40 

27.  Equivalent  evaporation  frc  .i  and  at  212°  F.  per  lb.  of  dry  coal  (Item  .  1  +  Item  5)  /  •  61 
28      Equivalent  evaporation  from  and  at  212°  F.  per  lb.  of  combustible  consumed 

(Item  lH-Item  8) *"■'■' 

Efficiency. 

29.  Calorific  value  of  dry  coal  per  lb.  (B.T.U.)      . }|<>/0 

30.  Calorific  value  of  the  combu.stible  per  lb.  (B.l  .L .)     _    ^  •  • i^;'"" 

31.  Efficiency  of  boiler  (based  on  combu.stible  consumi-d)  (%) ^'^ ' ^ 

32.  Efficiency  of  boiler,  including  grate  (ba.sed  on  dry  coal)  (%) '>*•■* 

Flue  (iA.sK..-*. 

33.  Dry  flue  gas  per  lb.  carbon  (from  ga.s  analyses)  (lbs.) ■  •  •  •  ■  ■ 23-- 

31.  Dry  fliio  ga=  p^T  Ih  of  mttih'.i.stihlc  coiLsumed  (from  gas  an,•lly.^es)  (lbs.)  IJ-  / 

35]  Dry  flue  gas  per  lb.  dry  coal  (from  ga.s  analyses)  (lbs.) . j^'  ^ 

.36.  Proportion  of  heat  of  fuel  in  escaping  dry  flue  gases  (%) '"' ' 


GRAPHIC    RECORD   C 


AC.yr40 


miv%,  B.- 


9.^9- 


>RD    OF    BOILER    TRIAL. 


CO^i.  ^•j 


^•^t^'^i.'^^^i****'^^            "^ ~C    --^  — 

^r        >'^^^S.            2^"*^^^"^^ 

5l         2^ 

T^          > 

"     "^    ^uz 

^  / 

x^^ 

w  L  u  m         o   m   %                                                    Jf 

^  ^ -  .     ,           '  r    '  -                                      ■    >  ^ 

'**"5»,^^'^               Sp--'^^^^^,+-— """^         ^ 

.r               I            ^^ 

o^        ^*.*/*        o>«9        y'^                   1        ^            ~1'~ 

,  S^^    . .-- ^  "^  >                        1  ~?,^<St 

J-        a22S*^c-j2^S    Z 

■"^Scf:!^     L_         'V/t^     JIL^^     v^ 

."^r           <   .'''^            "\/ 

*';J^  ^^^''^^      "^' 

'y-r.*^             ^^  * 

JI—^^    xZ^^ 

t;-^  4^ 

1^^^^^ 

^    /  t    },^  »  o     1    t.    m.    m         n  o    a   m 

^    0     ^             ^     M     e.     O             W^7"iE/R 

l« 

t 

V 

< 

*       1 

1    ! 

me.        t    M        m    *   t*        m   t    r                      i        ! 

i    u  n  m.         ^    r         o    m  m  ^  m.  *^                          , 

*r          /.*«■'     '       i.4*            "aU*-     •      a>y      '  ' '  9.4 f     '     '  J.!*r 

l^s; 
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TRIAL  OF  B.  \ND  W.  No.  2  BOILER  WITH  COAL  No.  37. 

Uulf  -Aun-  tj.  l!M)s.  Trml  NiiiiitHr— (i.C.T.  (U. 

oaHEllVATIONH  OF  (iKNKUAI.  COXDrnoNS. 

Notei. 

Coal  In  dull  looltinn  hard  lump«.  with  much  du<t.     No.  1  II.  .ini|  W.  ihmI  Rolib  workinv.     Ujy  lint-  and  clear. 

Time. 

7. 15    Fir«'  flciincil  anil  niinlc  up  with  Ni>.  U7  <'oul. 

7.30    Tiibrtf  Mown. 

8.30    Triiil  ."tarti'd.     Kir"  '2\'  half  burnt  thrnuKh,  fair  amount  of  flamr. 

K.45    This  coul  hurninK  m  .''*  tin',  nutliiini  uniount  of  flame.     Ut-nNO  iimokc.    Not  coking. 

niutoriullv. 
10.15    OfX'nurill  1." 

1 1  (Mt     I'lrr  kept  about  4'  thick.     Firinn  I'Vi-ry  •>  minutes. 

12,20     Fire  (ieaneil.     (linker  in  Mtnall  hard  piiren,  rotiily  removcil.     Very  suitable  for 
Hhakinic  ((rate 

5.17     Fire  cleanol.    ('linker  broken  up  ami  eaxily  removed. 

0  31)    Trial  finished.     85  Ibn.  aiih  raked  from  pit. 


12.20 
5.20 

Tare. 
75 
75 

CirooH. 

173 

ISO 

Net. 

98 

114 

(Junker  and  Ash 

Ibi*.  rlinker. 
lbs.  clinker. 

Total 

212 

lbs.  clinker. 

6.30 

75 

160 

85 

l^H.  a.sh. 

297    lbs.  adh  ami  clinker. 


RECORD  OF  COAL  CONSUMED  DURING  BOILER  TRIAL  No.  61 


Time. 


Start  8.30  a.m. 

8.35 

9.10 

9.40 

10.10 

10.35 

11.05 

11  45 

12.20 

12  26 

1  00 

1  30 

2.05 

2.30 

3.00 

3  15 

3.45 

4  15 

4.20 

4.50 

5.20 

5.50 

6  30 


Weight  of  coal 
tired. 


Durinx 
interval. 


72 
189 
178 
212 
137 
145 
210 
112 

47 
225 
137 
153 
143 
148 

74 
206 
151 

40 

lis 

100 
llTl 
194 


Total. 


261 

439 
651 
788 
933 
1143 
1255 
1302 
1527 
1664 
1817 
1960 
2108 
2182 
2388 
2539 
2588 
2706 
2812 
203 1 
3125 


Time 

of 

sampling 

flue 

gaaea. 


8.30 
9.00 
9.3<) 

10.  WJ 
10.30 

1 1 .  (HI 
11.30 
12.00 
12.30 

1.00 

1  30 

2  00 

2  30 
3(K) 

3  30 
•1  00 

4  30 

5  ()0 
5  30 
0.00 


Composition  of  flue  gaMs 
by  volume,  per  cent. 


COt 


8-6 
9  6 
8-4 

10  3 
8-1 
9-5 
90 
8-4 
70 
9-8 
«-2 
"•7 

10  0 

>)■(> 

91 
8-7 
92 
10- S 
10  0 
70 

8-9 


9 
7- 

11 
6 

11 
8 
9 
9 

12 


4 
5 

'2 

4 
4 

6 

2 

4 

5 

7-5 

12-7 

12- 1 

7-8 

()-4 

7-7 

10  2 

(to 

70 

7  5 

11-7 

94 


CO 


10 
21 
0  2 
21 
0-4 
1-4 
1-2 
17 
0-2 
16 
0-5 
01 
0-4 
0-4 
2-0 
10 
1-5 
1-9 
1-9 
0-4 
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(OBSERVATIONS  MADK  1)1  '  .SCI  lUnUiK  TUIAL  N...  «1 


titritlll 

i 

Draft  i)rr8(iurci«, 
inchei  of 

prrs,(iiri' 

Tciiipcrntureii            ' 

Water 

KttUgr. 

•F. 

water. 

apparently 



-- 

evaporated 

Tbne. 

in 

IN. 

Flue 

1      Ai 

interval. 

p<r 

lioiUr 

KltHCH  at 

FrcJ 

In         ir'.Jranrr 

lbs. 

»q.  in. 

room. 

entrain  (' 

Water. 

!uih-|>it.  1  to  flue. 

123 

to  ftlll'. 

72 

H.3(l    

!                  1 
85           570 

-02 

-  •  20 

8  46            

lis 

120 

85           575 

72 
72 

-  02 

-  •02 

-  •  26  ! 

-•28  1 

380 

».W» 

86 

580 

474  5 

».15 

123 

86 

«>3(l 

72  5 

-02 

-•28  ! 

,528  ■  5 

».») 

115 

87 

tK30 

72-5 

-02 

-  •  28 

521  5 

0.4A 

l(ivi 

87 

570    1 

72-5 

-•02 

-•28 

5»7 

10. U) 

123 

87 

585 

72-5 

-  • 02  '     -  • 28  ! 

331 

10. 15  

115 

87            615 

72-5 

-•02        -28 

.■>58.5 

10.3<l 

120 

87            625 

-••5 

-•02        -26 

,5(M) 

10  4."i 

120 

87            58(1 

2-5 

-•02        -^li 

(23 

11. 0() 

113 

87 

61)0 

72-5 

-•02        -•26 

i;ii 

11.15 

115 

87 

575 

72-5 

-02        -26  I 

Mmrt 

U.3(> 

121 

87 

570 

72-5 

-02        -26  i 

335  5 

11.45 

122 

87 

590 

72-5 

-02        -26  i 

304 

12.0(t 

108 
123 

V'; 
86 

580 
(>;») 

72-5 
72-5 

-•02        -26  , 
-•02        -  -26 

425 

12  l."« 

362 

fi.'H) 

IJO 

8(; 

600 

72  a 

-•02!      --26, 

331 

12.45 

118 

S5 

(UN) 

72-5 

-•02  :     -26 

41'J 

1.0(1 

123 

86 

660 

73 

■02        -26 

440  5 

1.15 

116 

,H6 

600 

73 

-  ■ 02  :      -  • 26 

420  5 

1.3(1   

118 

87 

IMH) 

73 

-•02  !      -28 

4705 

1  45   

US 

88 

670 

73 

-•02  i     --28 

4815 

•2  m 

121 

87 

650 

73 

-•02        -  '28 

472  5 

2  15 

121 

86 

630 

73 

-■02  '      -'28 

42:» 

2.30           

121 

SS 

(ilO 

73 

-•02         -   ^28 

423 

2.4.'>   

110 

8S 

650 

73 

-•02        -28 

.'.42 

3  (Kl 

123 

87 

620 

73 

-•02  1      -.28 

4;t2 

3.15 

113 

87 

(MKt 

73 

-■02!       -28 

5105 

3  3(1 

113 

87 

610 

72  _ 

-•02         -•2S 

460 

3.4,-) 

123 
121 

86 

87 

610 
610 

72-5 
72-5 

-02          -    28 
-  .  02         -  •  2"* 

440 

4.0() 

171 

4.15 

\       122 

87 

(UK) 

72-5 

-•02             -28 

Ul 

4.3(t 

i       123 

87 

(MR) 

1    72-5 

1      -.02          --28 

570 

4 .  45   

!        120 

87 

5!t5 

72-5 

1      --02         --28 

KM) 

5.0t) 

:     lis 

88 

630 

72-5 

-•02         -30 

470  5 

5.15 

1       115 

87 

5S5 

72-5 

-•02         -^O 

480 

5.30 

118 

87 

620 

72  5 

-•02          -30 

3IMI 

5.45 

113 

85 

610 

72-5 

-■02 

-  •  30 

432 

6.0() 

121 

85 

610 

1     72-5 

1      -■02 

■30 

411 

6.15   

120 

85 

640 

1     72-5 

i       --02 

■32 

4«'>6 

6.3(1 

118 

85 

1       630 

i     72-5 

-02 

-■32 

J52 

118-^ 

1         86( 

.        608 

72-6 

-02 

-  •  28 

1S,.>185  net 
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SIMMAKV  Ol    01!H|:HVAI|()XH. 


Datr— Aii«.  0,  l'J<)8. 
Coimiioncrd  — S.30  B.ni. 


Ik.j!rr     U.  iiti.l  W  .  No.  . 
ICniletl— tj.'H)  p  III 


At  M((iill  riiivcritity. 
Dmiition  — (Kh)  iiiiii^<. 


(ihNCRAI.. 

1.  Mrthtxl  of  KtiiklnK.      .  

•J.  Kind  of  .Iriifl 

3.  ('unilition  of  boiler  iind  ili.;<,'  of  last  cU-utiiiiK 

4.  TuIh's  clt'iini  li 

6.  I'iro  cleaned 


itun>l-N|irt'U<linK  on  uhvn   'ic  Hidc^i 

V-tturul 

Thoroiiitldy  rlt-aniil  Ai.iv,  1<KW 

T    •10  11.111. 

7   I3u.ni.,  IJ.  L'U  |i.ni.,   '  17  |>  ni. 


FCEL. 

6.  Kind  of  colli       ..    No.  37     noiniiiion,  No.  lit  ('olliny,  I>iniinion  ('o:d  C'n.,  (ihni' 

May,  N.S — Knirry  wiiiu. 

7.  AnulysiM  of  dry  colli  liy  wiiRht  (',  J.     (■  =  7.'i:t,  I!  =  4  0,  S-l'o,   N,-1J,  (),=7.(), 

H.  Ciilorific  vidiir  of  ilrv  coal  H  T.l  .  per  ill '         i:il:.'t) 

9.  Moi<liirc  in  conl  u.s  tired  Cj) '  .."^^ 

10.  VVcinlit  of  coal  tired    Ibn  )    .                           ujjj 

11.  roiiiim.-tihle  inatlcr  in  iu-i|i  and  clinker  C/t) I5T4 

IJ.  \Vci(jlil  of  clinker  (llw.) •)(■» 

13.  Weight  of  ash  libs.) "1^5 

Am  .\sn  I'LiF,  Cl.\.s. 

It.  Air  pre-siirc  under  tire      iches  of  water)   . .  _  .fyi 

15.  "  alxive  fire  '  "  . ,  —  -L't) 

It).  "  at  damper  •  ■  ...  ..  — -''H 

17.  Anumnt  of  damper  opetiinR^ '.'.■..■.■..'.■.■.'.■.  . '.  .  Vaiiou.. 

IS.  1  cmpeial  11  re  of  air  in  boiler  house  (F.) ,S((.(i 

1!».  riue  Icmperature  {°V.) .....',  co-, 

20.  Analysi.-;  of  dry  tliie  K'l'*  In'  volunio  f,        <'()i  =  S!l,  <);  =  <»•  4,  ('()  =  !  .1,\.=.  mi.ij 


\\  ATEK    A.ND   STKAM 


'21       1  ciiiperature  of  feed  water  iI".) 


;i. 

26. 

27. 

2S. 


1  ciiiperature  of  feed  water 
Total  weijtht  of  fied  water,  c<    r.cied  for  diirerenee  of  level  (lie 

Ualer  level  in  |iaii(ji'  at   utan  umho'    

\\aler  level  iii  nauije  at  finish  (iiiclie.-     

Correction  for  dilTerence  of  level  (lbs.) ] 

Steam  pressure  K\  (jaU(£e  (lbs.  per  .xj.  in.)      .... 
Uar(imet<T  reading  (inches).  .  . 

Pressure  in  steam  calorimeter  liy  pauise  (lbs.  per  »<|.  in. I      . 
Temperature  in  steam  calorimeter  ('!■".).    


.  .V2 

0 

IS 

.MS 

3 

15* 

V 

10 
4 

ll.S 

.  .  2'.l 

57 

1.-. 

S 

.-■''! 

(» 

Notes. 


This  coal  ri.iil.l  Iv-  burnt  1..  troat  advanlairc  ou  a  iihiikinii  urnf.     The  i-linkor  wnj.  ,n  small.  Iinr.l  ,„rr.-^ 


'  Fixi-tl  carbon 
ProximatP  anah  sis^  \(j!iitil(t  nmttr 
I  Ash 
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SUMMARY  OF  RESULTS 

Made  on  B  and  W.  No.  2  Boiler,  at  McGill  I'nivcrsity. 

To  Dftcnnino  (luality  of  Coal. 

Kind  of  Fuel— No.  37.  Kind  of  Furnace — Fixed  bars,  30%  air  space. 

Method  of  Starting  and  Stopping  Test— Alternate  (A.S.M.E.) 

Grate  Surface  (sq.  ft.)— 16-79.  Water  Heating  Surface  (sq.  ft.)— 639. 

Siiperlifating  Surface  (sq.  ft.) — Nil. 
Barometer  at  start— L"Jo8.  At  lini.-<li— :2!)-5G.  Mean— 29-57. 

Total  Quantities. 

Date  of  trial 6/8/08 

Duration  of  trial  (hours) 'O'"^ 

Weight  of  conl  as  fired  (lbs.) •'l-'O 

Percentage  of  moisture  in  coal  as  fired  (%) -!•» 

Total  weight  of  dry  coal  fired  (lbs.) >1''|>« 

Total  ash  and  refuse  (lbs.).  .    .    _  ■•.;;■:,• ,■■;:,■  •,;,•  ;.{   '  ■-  i,  j  'n  l 

Percentage  of  ash  and  refuse  in  dry  coal  C/c)  (i)from  analyses  1>  - 12;  (6)  weighed.  9-8 
Total  weight  of  combu.stible  consumed,  from  analyses  (Ihs.)  .  .....  .  .    .  .2639 

Total  weight  of  water  fed  to  the  boiler,  corrected  for  dillerence  of  level  (lbs.) .  .  18218 
Equivalent  water  evaiwrated  into  drv  steam  from  actual  feed  wafer 

temperature  and  boiler  pressure  (lbs.).  .  . ■■■■■■  ■    ■■  ■ }^{f^ 

Equivalent  water  evaporated  mto  dry  steam  from  and  at  212    t .  (lbs.) 215bO 

Hoi-RLY  Quantities. 

Dry  coal  fired  per  hour  (lbs.) ...  .  - -SOf 

Dry  coal  per  square  foot  of  grate  surface  per  hour  (lbs.)    .  .  ...  . l»- 1 

Water  evaporated  per  hour  corrected  for  quality  of  .^»eam  (Ibe.) lol-* 

Equivalent  evaporation  per  hour  from  and  at  212°  K.  (lbs.) 2156 

Equivalent  evaporation  per  hour  from  and  at  212°  F  i^r  square  foot  of  water 

heating  surface  (lbs.) 3-36 

Average  Pbessubes,  Temperatures,  Etc. 

Steam  pressure  by  gauge  (ibs./sq.  in.) H8-4 

Temi>erature  of  feed  water  entering  boder  (deg.  F .) '^ 

Temperature  of  escaping  gases  from  boiler  (deg.  F.) . ^ow 

Pressure  of  draft  between  damper  and  ash-pit  (ins.  of  water) 0  •  Jo 

Percentage  of  moisture  in  steam 0-6 

Horse-Power. 

Horse-power  developed  (Item  15-5-34}) 62-5 

Builders'  rated  horse-power -  Wj 

Percentage  of  buddcrs'  rated  horse-power  developed 1U4 

Economic  Results. 
Water  apparently  evaporated  under  actual  conditions  per  lb.  coal  as  fired 

Equivalent  evaporation  from  and  at  212°  F.  per  lb.  coal  as  fired  (Item  1 1  -^  Item  3)  6-90 
Equivalent  evaporation  from  and  at  212°  F  J)er  lb.  of  dry  coal  (Item  11  -i- Item  5)  i  ■  10 
Equivalent  cvajxiration  from  and  at  212°  F.  per  lb.  of  combustible  consumed 

(Item  11 -i- Item  8) '-1' 

Efficiency. 

Calorific  value  of  dry  coal  per  lb.  (B.T  U.)  13120 

Calorific  value  of  the  combustible  per  lb.  (B.T.L.) 1477(1 

Efficiency  of  boiler  (based  on  combustible  consumed)  (' r) ■^^•4 

Efficiency  of  boiler,  including  grate  (based  on  dry  coal)  i'/c) 5-'-'_ 

Flue  Ga.ses. 

33.     Drv  flue  gas  per  lb.  carbon  (from  gas  analyses)  (ll)s.) :       ;  „c    < on'n 

34  ■    -•  "  of  combustibh'  consimied  (from  gas  analyses)  (lbs.) 20-9 

35'  "  "  dry  coal  (from  gas  analyses)  (lbs.) 18-2 

30!     Proportion  of  heat  of  fuel  in  escaping  dry  flue  g.-isrs  C^) 17-3 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

g. 
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11. 
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13. 
14. 
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19. 
20. 
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22. 
23. 
24. 


25. 

26. 
27. 
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29. 
30. 
31. 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  237. 

Date— Aug.  7,  1908.  Trial  Number— G.C.T.  62. 

OBSERVATIONS  OF  GENERAL  CONDITIONS. 


t     J 


Weather  dull  uid  inclined  to  rain.     No.  1  B.  and  W,  and  Robb  working. 

Time, 
a.m. 

7 .  20    Cleaned  fire  and  made  up  with  coal  No.  237.      Preseum,  115  lbs. 
7 .  35    Tubos  blown. 
8.35    Trial  started.     Fire  1|'  thick  half  burnt  through  with  flame  along  one  side  and 

the  back. 
9.05    Burning  in  a  3' fire.    Gives  ofT  much  smoke.     Bums  with  medium  flame.    Cokos 

but  little. 
9.23  Grill  i  open. 
9.35    Coal  so  small  that  fire  is  now  only  2*  thick  to  enable  draught  to  get  through. 

Consequently  firing  very  frequently. 
9.50    Grill  i  open. 
1 1 .  20    Sliced  fire,  large  slabs  of  clinker  removed.    Not  sticking  to  bars  but  in  larger  slabs 

than  in  unwashed.    Could  not  be  used  on  a  shaking  grate.     24  lbs.  clinker 

removed. 
12.00    Fire  kept  a  bit  thicker  again;  about  3'.    Grill  i  open. 
12.30    Coal  seems  to  bum  best  in  2i' fire. 
1 .  55    Sliced  fire.    Clinker  in  hard  cakes,  removed  16  lbs. 
3 .  25    SUced  fire.    Clinker  in  hard  cakes,  removed  9  lbs. 
4.35    Sliced  fire. 

5  20    Cleaned  fire;  removed  44  lbs  of  clinker. 
6.35    Finished  trial.     Fire  as  at  start.     73  lbs.  ashes  raked  from  ash-pit. 

Clinkeb  and  Ash. 

11.20  Slicinp      24  lbs. 

1 .  55  Slicin        16  lbs. 

3.25  Slicing        9  lbs. 

5.20  Cleam      44  lbs 

93    lbs.  clinker. 
6.35        75  148  73    lbs.  ash. 

166    lbs.  a-sh  and  clinker. 

NoTi — The  frequent  slicinR  wsa  due  to  the  fusing  together  of  the  clinker  which  spread  oirer  the  bars, 
impeding  the  supply  of  air  from  beneath. 
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KECOUD  OF  COAL  CONSUMED  DURING  BOILER  TRI 

VL  No.  ( 

ion  of  fli 

lunie,  per 

i2 

Time. 

Weight  of  coal 
fired. 

Time 

of 

8ampling 

flue 

gases. 

Composi 

by  vc 

c  gaaea 
cent. 

During 

infprvni. 

185 
107 
134 
141 
157 
104 
155 
100 
137 
167 
174 
133 
128 

86 
114 
160 

67 
202 
119 
114 

50 

Total. 

COi 

8-3 
7-5 

8-5 
9-1 
8-9 
10-7 
0-5 
9-2 
9-5 
7-4 
8-0 
7*7 
8-5 
8-2 
7-4 
8-2 
10-5 
9-4 
10-5 
8-7 

0, 

98 

11-4 

8-0 

8-1 

lO'O 

6-7 

13-2 

7-5 

9-2 

11-7 

8-4 

10- 0 

11-5 

8-4 

12-7 

10-6 

8-1 

9-4 

7-3 

8-5 

CO 

1-3 
0-6 
3-7 
2-4 
0-0 
1-7 
0-3 
3-4 
OS 
0-6 
20 
1-9 
00 
2-5 
01 
0-9 
0-6 
0-8 
2-1 
2-4 

•Start  8.35  a.m. 
()  05               

185 
352 
486 
627 
784 
948 
1103 
1263 
1400 
1567 
1741 
1874 
2002 
20.S8 
2202 
2362 
2429 
2031 
2750 
2Sti4 
2920 

8.40 

9.10 

9.40 

10.10 

10.40 

11.10 

11.40 

12.10 

12.40 

1.10 

1.40 

2.10 

2  40 

3.10 

3.40 

4.10 

4.40 

5  10 

5  40 

6.10 

! 

9.30 

10  05              

10  35       

1 1  05       

11.35 

12  05              

12.30 

1.05 

1.40 

o  1.5           

1  45       

3.15 

3  25                   

3  55               

4  25              

4  40             

5  20         

5.45 

6.15 

0  35                   

8-7 

9-6 

1        1-4 

mtmm 
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OBSEUVATIONS  MADE  DIHIXG  BOILER  THIAL  N<i.  (12. 


Steam   i 
prcsauro 
gauge. 

Tempo  rr.tures 

Draft  pressurce,  ' 

inches  of 

water. 

Water 
apparently 
evaporated 

Time. 

lbs. 

per 

sq.  in. 

115 
113 

n8 

118 

lis 

11!) 
118 
108 
119 
114 
119 
116 
121 
113 
113 
120 
113 
118 
121 
111 
120 
120 
118 
113 
118 
113 
113 
120 
115 
118 
104 
112 
120 
123 
118 
112 
123 
123 
118 
118 
118 

Boiler 
room. 

83 

85 
85 
8U 
85 
85 
85 
86 
85 
85 
85 
87 
87 
87 
87 
86 
86 
86 
85 
86 
86 
87 
87 
87 
86 
86 
86 
87 
87 
85 
85 
85 
87 
87 
87 
85 
85 
85 
85 
84 
83 

Flue 
gaHCH  at 
entrance 
to  flue. 

Feed 
Water. 

In 
ash-pit. 

At 
entrance 
to  flue. 

m 

interval. 

lbs. 

8  35 

600 
570 
600 
630 
610 
610 
620 
490 
540 
480 
475 
500 
530 
500 
540 
570 
540 
550 
580 
500 
475 
475 
500 
475 
580 
490 
510 
450 
630 
500 
530 
515 
500 
900 
520 
530 
525 
500 
500 
520 
530 

73 

73 

73 

73 

73 

73 

73 

73-5 

73-5 

73-5 

73-5 

73 '5 

73-5 

73-5 

73-5 

73-5 

73 

73 

73 

73 

73 

73 

73 

73 

73-5 

73 

73 

72-5 

72-5 

72-5 

72-5 

72-5 

72-5 

7?  ,. 

7:   •■:■ 

72  ■, 

72  •, 

72-5 

72-5 

72-5 

72-5 

-.02 

-  02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
-■02 
-02 
-02 
-02 
-02 
-•02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 
-02 

02 
1           02 

-  02 
•02 

-02 
-02 
-02 
-02 

-^  -30 

8.50 

30 
30 
30 
30 

.30 
30 
30 
30 
28 
28 
28 
30 
30 
30 
30 
30 
30 
30 
30 
•28 
28 
28 
28 
28 
28 
28 
26 
26 
28 
28 
28 
28 
34 
30 
25 
30 
30 
30 
30 
30 

4-20 

9  05 

402 

0.20   

9.35 

9..'-.0     

10.05     

10  20 

382 
503 
430 
44U 
481 

10  35 

450 

10  50               ... 

442-5 

11.05 

11.20 

11.35 

11.50 

12.05 

382 

520 

313 

481-5 

428 

12  20 

402  5 

12  35 

516 

12.50 

449 

1.05 

1.20 

1.35 

1.50 

2.05 

2.20 

461 

508-5 

290 

450 

402 

441 

2.35 

391-5 

2.50 

580-5 

3.05 

419-5 

3.20 

3  35 

412 
430 

3.50 

4.05 

400 
502-5 

4.20 

4.35 

4.50 

5  05 

422 
382-5 
502 
531 

5.20 

5.35 

507-5 
322-5 

5.50 

5465 

6.05 

420 

6.20 

6.35 

377 
475 

116-6 

85-7 

541 

73 

-•02 

-•29 

17,7-22    Tint 
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SUMMARY  OF  OBSERVATIONS. 


Date— Aug.  7,  1908. 
Commenced — 8.35  a.m. 


Boiler— B.  ami  \V.  No.  2. 
Ended — 6.35  p.m. 


At  McGill  University. 
Dtiration— 600  minii. 


; 


General. 

1.  Method  of  Htoking Hand-spreading  on  altcmBte  sides 

2.  Kind  of  draft Natural 

3.  (Condition  of  boiler  and  date  of  last  cleaning Thoroughly  cleaned  May,  1008 

4.  Tubed  cleaned 7.35  a.m. 

5.  Fire  cleaned 7.20  a.m.,  6.20  p.m. 


Fl'EL. 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


Kind  of  coal No.    237— Dominlcm    Coal   Co.,   Sydney, 

Analysis  of  dry  coal  by  weight  (%).  C -78-5,  H-5-2,  S,-21,  Nf 


No.    10  mine 

.l-3,0,-71. 

Ash -5  8 

Calorific  value  of  dry  coal  B.T.U.  per  lb 13880 

Moisture  in  coal  as  fired  C/c) 4-5 

Weight  of  coal  fircl  (lbs.) 2020 

Combustible  innttci  in  ash  and  cUnker  (%) 17 '6 

Weight  of  clinker  (lbs.) 93 

Weight  of  ash  (lbs.) 73 


14. 
15. 
16. 
17. 
18. 
19. 
20. 


Air  and  Flce  Gas. 

Air  pressure  under  fire  (inches  of  water) —  '02 

above  fire      "  "         —  •  22 

"  at  damiwr     ''  "  —  -29 

Amount  of  damper  opening Full 

Temperature  of  air  in  boiler  house  ("F.) 86-7 

Flue  temperature  {°V.) S''! 

Analysis  of  dry  flue  gas  by  volume  Ci)  •  .CO,-8-7,  Oi=9-6,   CO  =  l-4,    N  =  80-3 


Water  ash  Steam. 

21.  Temperature  of  feed  .vater  (T.) 73 

22.  Total  weight  of  feed  wnt'T,  corrected  for  dilTcrence  of  level  (lbs.) 17,722 

23.  Water  level  in  Kauge  it  .^tart  (inches)   3} 

24.  Water  level  in  giiuge  ;i(  fini.sh  (incl»>) 3i 

25.  Correction  for  difference  of  level,  inchiilcil  !iho\c  (lbs) —  ■20 

20.  Steam  pres.sure  by  gaut'*-  (lbs.  per  sq   in.) 116'0 

27.  Barometer  reading  (ini-hes) 29-57 

28.  Pressure  in  steam  caloriine'rr  by  giiuirr  (lbs.  per  sq.  in.) 15' 4 

29.  Temperature  in  .steam  culorimeK  r  ("I) 2'J0'5 


This 
mation  of  . 
get  through. 
Air  was  admin 


Notes. 

.Its  on  the  smiill  »iile.  nectHsilal'nn  a  fire  almut  21"  thick  only.  Trouhlo  ww  «i%-en  by  for- 
'  which  formed  over  bars  in  a  hard  cake.  necpHAitatiniz  frequent  slirinffM  to  permit  the  nir  to 
could  not  b«;  worked  on  a  Hhakinif  irrale.  The  coal  did  not  coke  Much  smoke  was  emitted. 
1  above  the  grate.     Fire  sliced  11.20.  1.5S.  3.25,  4.35.      Weather  dull  and  inclined  to  rain. 

(  Fixeil  carlKtu 573 

PruxiiiKite  .iiiiilvsisJ  \'olatile  matter 36' 9 
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a. 

4. 

S. 
H. 

7. 

H. 
«. 
1(1. 

II. 


1.', 

u. 
i.'i. 

lU. 


17. 

18. 
1». 

20. 
21. 


22. 
2i. 
24. 


25. 

26. 

27. 
28. 


29. 
30. 
31. 
32. 


33. 
34 
35. 
36. 


)<IMMAIIY  «)F  KI':M'LTH 

M««l«-'>nH   .,,.1  W.  Ni.  2lV)il.r  al  %!• ' iilU'niviTMty. 

Ti>  l)mTniiMi'  quutlly  of  '  'a»l. 

Kimt  lit  KiipI  -  No.  237.     Kiml  "f  Furnjico— Fix«-<l  *>ani,  M"c  kir  »i»re. 

Mrthu)!  of  HiurliiiK  anil  HioppinK  Test— Mternftlr    .\  IS.M.K.) 

.lr»tc  Murfm-e  (»q.  ft.J  — Itt  7«.  Wiitrr  llratinii  Surface  {sq.  ft.)— 639. 

8u|)rrh<'iitinK  StiirfiM-e  (i«<|.  fl  )— Nil. 
Httrometeralntart— 29-87  At  ftni»h— 21)  57. 

Total  QrAxTiTiei*. 

I)»l<(  of  irinl  

Diiroliun  of  trial  (hoiini) 

Weight  of  c'iml  OM  tirnl  (l)»*  ■    ■ 

IVrc<Titi»(ti'  rif  miiisliirc  in  r«>al  iw  fir«l  (',j) 

T(iiiil  wc'inhl  of  dry  i-oiil  BriHl  (Ibii.) , 

Total  ahh  iinil  rcfuHc  (IbH.). 


McM— 29fi7. 


7,8,08 

1000 

W20 

4-5 

2789 

10« 

IVrp<<nl;i«ttM»f  anil  mil!  n'fuHc  in 'Iry  roiil  '',    (m.  from  lUialvMi)  703;  (h)  WPighi-il  fiitS 

Tiiliil  wi'iulit  of  <oniliii>itil>lc  ('on<ium«l,  from  tttialvwK  (ll)».) ■'{''*' 

I'lrtiil  wi'iKlit  of  viuhr  fill  til  the  biiiliT,  cornTltHl  for  diffiTcnoe  of  level  (Um.)    17. 'U2 
Kqiiiviilint   water  iviip"ruleil   into  dry   fieuin   from  ai'tiiul   fi^-il  water 

leinperiitiirf  ami  boder  nreiwiire  (llix,  i  17,t>40 

Kt|Hivid'-'il  Wilier  eva|i«irttte<l  intoilry  steam  from  ami  at  212°  F.  (Ibe.).      .      20.it5<i 

ilul'HLY    QCANTITIKC. 

Dry  eoal  firi'd  \ht  lioiir  (lbs.)  .  279 

Dry  eual  p4T  -(Hiarc  fiH)t  of  urate  Hiirfaec  i»t  lioiir  (lb--  16'64 

Watir  eva|Hiriitiil  |>ir  hour  eorreeted  f-i   ijualil\   of  hteam  (IbH.)  1764 

Kqiiivalent  evalK  prat  loll  per  limir  from  and  at  212"  1'.  (Ib«.) .      -'(»05 

KciiiivalenI  evaiKjralion  l>er  hour  fron:    ind  at  212°  I- ,  |»T  »«iu»re  foot  of  water 

heating  Huriaee  (lli-  ) 3-2 


Steam  pr»-HHUre  by  (j-   '-i' 
TemiHTature  of  feeil   • 
Ti'iniM-riitiin'  ■  f    >e  '.pii«, 
I'reuHUre  i»f  ii'     ^  iv     ' 
I'errentaiT' ■  if  ii')i- 


AyKi-zMlE    l•llK.1^(   KKK.    TK.«rEK.\Tl  Iti  ',    l^Tl 

IbM       Hq.  in.) 

eni'Tinn  Imiler  (den.  K.)    ,  . 
■i     from  boiler  (ile|i    F.) 
;  .|i  •  and  :i-h-pi'  luj-,  of  wateri. 


Ilorse-pow  ' 

IluilderN' 

Pcrcentaf 


'imsK-l'oWKK. 

■:'■.)-       .(ii:-   },.  ^:{4J) 

1    .    .,.'■.;    ,.•■  

•r^  -Iniwirilevrjoped 

J,  './.\<.Mll'    HekI  I.T.'^. 

Water  appareni'y  •-.',   'I'ldi  r  aitual  loinlilioiix  p<r  lb    n 

(Item  ()-=-  iKiii  :•,  

EiiuiviiUut  evafHiralini)  fimii  and  al  212°  V.  per  lb.  loal  as  fireil  ( III  ii 
Eciuivulint  ivaiK)ration  from  and  at  212°  F.  [ler  lb.  of  dry  coal  ( Item 
K<|uivuk'nt  evaporatiiiii  from  and  at  212°  K.  per  lb.  of  eombustibli 
(Item  11+llemHJ    


116  r. 
73 
Ml 

(I   27 

..(  Ii 


00  7 
.60  U 
.    ttti 


al  U.1  tired 

»•>  07 

11  Htem3)7  17 
II  -7- Item  5)  7  .■)1 
eonsuminl 

8-(iS 


KlFICIENCY. 

Cdorifip  value  of  .try  coal  per  lb,  (H.T.r.)   13,.ShO 

Calorific  value  of  the  condiu.Htiblr  per  lb,  (H.T  l'.)   14,735 

EHicieney  of  boiler  iliaseij  on  combu''tibh>  consumein  (',')    .52-9 

Efficiency  of  boiler,  mcludm>5  crate  (baned  on  <lry  coal)  C; ) 52  2 

Fl.tK   CiASE.-i. 

Dry  flue  gas  per  lb.  carbon  (from  gas  analy.ii's)  db.s.) 24-6 

"  "  of  combustible  consumed  (from  ga.s  analy.sesj  (Iba.) 20-S 

"  "  dry  coal  (from  cas  analy.sesi  (lbs.)  .        19-3 

Proporl'on  of  heat  of  fuel  in  escapin-;  ilry  line  gan«'«  (', c/ io-2 
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48 
TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  13. 

D:.„.-A.,«.15,i.07.  Trial  Nu,n..r-Ci.C.T.  .4 

OUSKRVATIOXS  ()!•  OKNKllAL  CONDITIONS. 
Notes. 

W,.,„h..r  (in..  Ml     No   1  U  an.l  W.  .H^iUr  ,„rkin«.  H..1.1.  l-il"  -L"*  >l"wr.. 

''t'"!-;     Kiro  cl..an..l  and  nuul.-  up  «ilh  N...  13  <:o-^l     l'r.'><sur,-.  05  lbs. 
7  "l.")    Tubes  cliancd.  .  (,  j,,  j     fl„-  iloor  full  opfU. 

,;;:;;;;  ,:",^'^"T^..  H^::;'!.    a:ol':';n!^r'ana  a  .lu..  hara  cUukor  n.„.ov.aw>.l. 
K»)iiH'  (litliiu'.ty. 

3  10     I'irp  sliCMl,  .-linker  loo  llun  to  move. 

.i  ■>!)  CmiiiieiueiHo  blow  steam  iimier  bars. 

:i  30  I'ire  >liee(l,  eliiiker  I'till  iioiamR. 

H  4U  Fan  starte.l,  grill  closed. 

4  3!t  I"an  stopped.     Firc!  sliced. 

'Is  .o's'af  ""il'e  eleaned,  49  lbs.  of  clinker  and  einden.  removed.   Steam  under  bars 

stopped. 
C.53     Tvialslopped.  i  »,„„  „:> 

74  lbs.  of  ashes  raked  from  pit. 

CUSKEK   AND  Ash. 

Net. 

109     lbs.  clinker. 

H,o..o.  ex.mmed  and  ^^jT^gl     Front  row  of  .rate  bars  buekle.1    sideways, 
leavin"  gap  on  L.H  side:  henee  a  quantity  of  cinders  in  ash. 

HKCOKD  OF  COAL  C-ONSDMED  DURING  UOILKK  IIUAL^^ 

Composition  of  flue  l, 
by  volume,  per  cent. 
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OBSERVATIONS  MADE  DIKING  BOILER  TRIAL  No.  21 


Time. 


StClilll 

prc.iauic 


lb». 

per 

nq.  in. 


Trmppratures 
"F. 


S.50 110 

9.05 '  1(U 

0  20 US 

0.(5 :  IDS 

0.50 i  lOS 

10  (l.->  107 

10.20   lOS 

10  3r) !  102 

10  50 OH 

11  0.") 107 

II  20 io;{ 

n  :!5 I  05 

11  50  104 

12  (15 Oti 

12  20 122 

12  ;i5 120 

12  50 112 

1.05 10-J 

1.20 09 

1.35 99 

150 1  122 

2  (>5 i  110 

2.20 100 

2.:!5 110 

2  50  I  lOS 

:i,05 '  ii:{ 

:i,20 115 

:{  :i5  00 

:i,50 100 

4  (15 1(H) 

4.20  i  lis 

4  :i5 I  ll.s 

4,50 114 

5  05   1  l,s 

5  20  112 

5  115    107 

5  50  117 

0  (15  ;  117 

0  20  114 

(>  H5  t  IIH 

0  51!   Ill 


Eluc 

Boilir 

(j.i.-ics  nt 

rooiii. 

I'Htraiici' 

to  flue. 

7() 

SO 
70 

S2 
S2 
S2 
85 
K4 

m 

So 
S5 
SO 

so 

N5 
00 
S5 
S4 

S7 
SO 

so 

S7 

SO 
s:i 

S4 
SI 
S5 

V.-) 

S5 
SC, 
Sli 
SO 
so 
S5 
S2 
ss 
St; 

S5 
S5 
S5 
K4 


550 
015 

(>:!() 

570 
545 
5tH) 
5(M) 
405 
400 
435 
430 
415 
400 
300 
400 
175 
Oil) 
470 
t05 
450 
1.5(i 
■l.Mi 
•Mil 
42."i 
4511 
•125 
■  nil  I 
'410 
5(MI 
ISO 


700 
000 
000 
ISII 
4011 
I7.-. 
17.". 
400 
405 


Fce<l 
Wiitir. 


70-5 

70  5 

70-5 

00 

(iO-5 

70 

70-5 

71 

70 -5 

70-5 

70-5 

70-5 

70  5 

70  5 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 


Draft  prr.-siir('> 

inclirs  of 

Wilier. 


At 
III        intrunrc 
a.ih-pil.    to  fliu'. 


1005 


S44        4000      71() 


00 
00 
00 
O'O 
00 
0-0 
00 
00 
O-O 
0() 
OO 
0.0 
00 
0(1 
0(l 
OO 

o^o 

OO 
(!•(» 
O'O 
O'O 
O-O 

(to 

OO 

(I'd 

O'O 
O-l) 
(Ml 
+  ■4 
+  •15 
+  •15 
+    15 
-•07 
•07 
-02 

-  02 

-  •  02 
-•02 
-•02 
-•02 
-■02 

+  01 


-•.30 

-  •  30 

-  •  30 
-•30 

-  •  30 
-•30 
-•30 
-•30 

-  •  20 

-  •  20 

-  •  2S 

-  •  30 
-■30 

-  •  30 

-  ■  30 
-■30 

-  ■  30 
-•30 

-  •  30 
-•3(1 

-  •  :;o 

-•30 

-  ■  30 

-  ■  30 

-  •30 
-■30 
-■30 
-■30 
-■50 

-  ■  45 

-  •  45 
-•45 
-•30 

-  •  30 
-■■10 
-•40 
-•40 
-•40 

-■■to 

-■40 

-  40 


Widvi 

appanntly 

(■v:i|M)ratea 

in 

interval. 

lbs. 


420 

002 

(110 

502 

.")71 

.502 

520 

4S1 

303  5 

375 

572 

200  5 

400 

IS.S 

2^0 '5 

5 10 '5 

550 '5 

4!  IS 
353  ■  .5 
415-5 
370 '  5 
505 

•137 '5 

no 

317 

3ilS"", 


.■)02'5 

.S,'i?'5 

400 

405 

44(1  5 

412 

510 

371 

170 


32     l.s.131'5  net 


K.  -i 
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SIMMARY  OF  OBSERVATIONS. 


l)al(— Auj?.  l.V  190T. 
Ciminicncril— S..')0  a.i.i. 


Boiler— H.  and  W 
K-ndt'd— <>..'3  l>.m, 


No.  i.      At  McC.ill  University. 
Duration— 603  mins. 


.Han(UpreadinRonultornntos„lc» 

Mctli.)d  of  stoking Natural  and  forwMi 

^:"di?[.'"^boac.r   and   date   oflust    cleaning;    Thoroughly  cl..anHlJun.^  10 

Kn'sh  water,  -VuKUsI   10  7.45  am. 

'lube:'  cleaned '     -  .jr,  .,  ,„  ,  12  2o  ,ind  •')  25  p.in. 

Kirc  {'leaned 


I 


8. 

J« 
10. 
11. 
12. 
13. 


FlKL. 

Kin.1  of  eoal.     No.  13,  No.  1  OdJiery,  Sydney  Min..,  Nova  Sco.i. 
Over  i  ■' bars  and  piekmg  belt.  .     ,    j,=5.,,  s=2-9, 

Analysis  of  <lry  eoal  by  weipht  (%).  L-io  4,  u     o   '. 

( -.^Llrfflrvliue  of      >•  coal  BT.U.  p.'r  lb 

Moisture  in  co.d  a   firetl  (  , c) 

Weight  of  coal  tire.1  (Ibs.l      .      ■..^.^,,:.\ 

Combustible  matter  in  ash  and  ehnker  i  ,c) 

Weight  of  clinker  (lbs  ) 

Weight  of  ash  (lbs. ) 


14. 
15. 
16. 
17. 
18. 
19. 
20. 


Sle.1  & 
N  =  l-3 


CoaK',. 
,0  =  81, 


. 13770 
.2-3 
.  3162 
.30-4 
.109 
.74 


All.    AND    KlVE   <iA-. 

..     +-01 

\ir  i)ros.-^ure  under  fire  C.nches  of  water) ■    •  '  ; _  .  jg 

above  fire        "  -  .3-' 


at  damper 
\mounl  of  ilam))er  opening  ^^        ■ 

Temperature  of  air  inboder  hous.^  (  I  .) 

Flue  temperature  ('F.) . _• 

Analysis  of  dry  flue  gas  by  volume  (' r ) . 


.COi 


...  Various 

84-4 

490 

=  9-4.O.  =  8-6,'cO=0.8,N.  =  81.2 


Water  ani>  Steam. 


Ill 


21. 
22. 
23. 
24. 
25. 
26. 
27 
28. 
29 


n-o 


;^;;X::^t^f^:>v:^;^-n^-.  for  difference  of  level  (Ib.^ 

Water  level  in  gauge  at  start  ('nelu's)  3J 

Water  level  in  gauge  at  hnish  (•n^'hes) xn 

CorreetionfordilTerenceof  level  (lbs.)    .^  ,09..:; 

Steam  j.re.ssure  by  gauge  (lbs.  per  sq.  m.) 30,,,;, 

Harometer  reading  (inches)    . ,„„,,.      ,,„.■,,  ;„  )  19-9 

Pressure  in  steam  calorimeter  by  gauge  (Ibb.  per  sq.  in.)  284 

Teiiiperatvire  in  steam 


•ali>rimeter  CF.) 


Notes. 

f  Fixeil  cnrbon 56  4 

,  f  I,..  ,.,,.;  Iiv  wcLiht  iS'fi  I  Vcilu'ik  matter '•'* 


GRAPHIC    RECORD 


.1 


1 


ORD    OF    BOILER    TRIAL. 


ii^tS^^A^ 


-Tiir 


w 


^^  ^^iJ^ 


Ari-ENDIX    11,    V"')L     IV 


n. 


51 


81'MMARY  OK  HEHILTK 

Ma.le  onB.  an.l  W  Xo.  2  Boiler,  at  McOill  UniverHitv 
To  Detemiinp  quality  of  Coal. 
Kind  of  Fuel— No.  13.  kin.l    e  v 

Metho..  of  Starting  and  Stopping  T^st-.'Se ItcT^  M^ff  '""'  '"' '  '"'  ■""""■■ 
Ora.0  surface  (.,.  ft.)     .o.;,,  WaterM'iti!;^^ Surface  («n   ft  ,-039 

h'-rxrheatinK  Surface  (..,,.  ft.)_\,|  ^'-  *«q- "■)     W9. 

Barometer  at  start-;iO- 10.  .\t  fini-.._..n.n„ 

Mean— 30  05. 


3. 
4. 

o. 
6. 
7. 

S, 

9. 

10. 


Date  of  trial 

Duration  of  trial  (liourn) 
« eight  of  coal  as  find  (lbs.) 


.\t  finiHh— 30-00. 
Total  (2i'.\ntitie8. 


15/8/07 
.1005 
.    .3162 
2-3 


analyses  10  3;  (6)  weighed  5-9 


'S(lb,S.) 

difference  of  level  (lbs.) 


.2769 
. 18134 


12. 
13. 
14. 
15. 

Hi. 


17. 

18. 
19. 
20. 
21. 


Ktc. 


22. 
23.' 
24. 


26. 
27. 

28. 


29. 
30. 
31. 
32. 


33. 
34. 
35. 
36. 


Percentage  of  moisture  in  coal  as  fired  (%) 

To  a  w,.Kht  of  dry  coal  fire<l  (lbs.)  ^  "^^ 

total  ash  and  refuse  (lbs.)  3089 

1  ercentage  of  ash  and  refu.se  in  dry  coaj  ('%)  Y 

To  a  w,'i'Shl  "/  'T^T'^^'-  -onsunu.!   f ;„  n 
total  Bcight  of  water  fed  to  the  boiler  corret 

Equivalent  water  evaporated  into  .lrvM.r„' "'/""""'"'■*'"?'""  "=V''' ("' 
temperature  and  bS  pie.Ce  H^s  f  ""^  '™"'  '"^*"»'  '"^  ^'^^^ 
Mmvalent  water  evap,.rat,..i  into  dry  .eain  from  and  at  212'F:  (lbs., :  :  :  :  ;  ^^ 

Iloriii.v  Quantities. 
Dry  coal  fired  per  hour  (lbs  ) 
Wry  coal  |M'r  square  foot  of  grate  .surface  imt  hr.,.r  Vik.  \ 308 

3-33 

Average  Pressures,  Temi-eratihes 
Steam  pie.s.sure  by  gauge  (lbs    so.  in  ) 

Tn™^'"""!  "'■'-'  "I  ^"^  ''■«*'■'■  ^tering  boiler  (deg  K  ) '""••' 

pZ^r^'^r?  of  escaping  gases  from  boil.r  ,  eg  F    "» •» 

^Z^ :!?tfc[;'inr ^""  -■-'"-  -^ -*-) ^  :::::::::::::  o^^^ 

1-0 

Horse-Power. 
Horse-iKiwer  .leveloped  (Item  15  +  34J) 

Builders    rated  horse-power  61-7 

r  ..ventage  of  builders'  rate<l  horsc-power  .leveloped; ;;::::; ,„;«2 

lU— ■ O 

KCONDMI,    Hesults. 
""TLrnremr*""""'  """"^  »-'""•  -"""'«-  >-  ^^-  -l  .,  fire,, 

K'l.nvalent  evaporation  from  and  at   'r-  F  nVr  lb  nf  ^n  '"k  '1*1?  "  *^'''"'  5)  6-91 
fltem  11-^ltemS)  "^  •  P"^ '"o' combustible  consume*! 

7-71 

Kfuciencv 
Calorific  value  of  dry  coal  per  lb.  (H.T  T  ) 

f  alorific  value  of  the  eombus.ihle  p,T  lb  (|{  T  l'  ) '3770 

Fffin.Vn''-''  "f  k'""''  ^'"^'"'•*  ""  combustibl    c,  n.sume,i)  ('') '^^M 

fcfficency  of  boiler,  including  grate  (base,!  on  dry  coa!)  (o,)'  ■.■..,:;::;: ^[j 

Kite  (;asi;s. 
Dry  flue  gas  ,K;r  lb.  carbon  (from  gas  analvses)  (lbs  ) 

of  combustible  consumed  (f-'om  gas  analyses)  (lbs  ) oi'i 

„  ..        ,,         <'rv  coal  (from  gas  aiiah  SOS)  (llwi-''  ^'""-^ 20-5 

Proportion  of  beat  of  fuel  in  escaping dl^ fil^cr;,,!^:} .- , ::::::::;:;;:::::.  {f:^ 
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™;a.  OF  B.  A»o  w.  «..  a  Bon.ER  with  co»i  ho.  >•.. 

Trml  NiiintxT— O.C.T.  n 
Date-AuB.  !»,  1007. 

„B8EUVATl..NSOir.K.NKUALC<.NI)ini.NS. 

Notes. 

ra * .,.  -.  -■■••  "■■■' " "  -"' ' """ '" '"""' '■ 

9.20    Tubes  cleano-l.  ,,»;"T."[hi,  -'/,,,  fl^.m-.     CM  i..  lir-  .loor  (.pen. 

II  JSS'^r ::::::::- « .^- 

CusKEii  .^M'  Ash 
37  11)S.  clinker 
no  ll)H   iv<li 


Hl..w-<.ff  exauiin..,!  an.l  f..iin'l  tiRl't. 


UKCOHPOK  .  OA,,  <  ..NSVMKO  i).  ,UNU_Uon..U  TUUK  N,..  .. 


Time. 


\YeiBlit  of  coal 
fired. 


Durine 
interval. 


K'onipoiil'on  vi  fliu'  gasea 
l,y  volume,  per  ci-nt. 


Start  9.50  ft.ni.  .^j^. 

11.06 \V, 

1130 i„ 

i'-il" 185 

l'--7 188 

1   55 141 

'^.  IH ,  104 

3.04 :  }^5^8 

iio: ::::  ■•■  ■ ;  ^ 

1??, 1  185 

5-lf '  159 

^ii 169 

^^^, ;  166 

(  .  J4 I  OK 

7.50 1  ^ 


a 


OBSERVATIONS  MADE  DIMUN(;  BOILER  TRIAL  No.  25 


TtaM. 


pr.--,sM;-t' 

KLUftC. 


IbH. 
M\.  in 


Trmpcratureii 
•F. 


9.60 

10.05 

10.20 

10  35 

10.50 

11.05 

11.20 

11.35 

11.50 

12.05 

12.20 

r.35 

12.50 

1.05 

1.20 

1.35 

1.50 

2.06 

2.20 

2.36 

2.50 

3.05 

3.20 

3  35 

3.50 

4.05 

4.20 

4.35 

4.50 

5.05 

5.20 

5.35 

5  50 

6.05 

6.20 

6.35 

6.50 

7.06 

7.20 

7.35 

7.50 


Boiltr 
room. 


Flue 
KOtH-tiat 
cntranrr 
to  Hue.  I 


122 

84 

480 

117 

87 

590 

115 

86 

590 

113 

87 

620 

122 

88 

635 

122 

88 

580 

120 

91 

580 

122 

90 

570 

104 

89 

56<J 

120 

92 

5^'i 

104 

92 

610 

120 

90 

.i;.i 

lv!2 

91 

540 

117 

92 

58.5 

121 

92 

.">50 

117 

93 

570 

122 

92 

550 

122 

92 

540 

107 

93 

590 

114 

94 

500 

110 

94 

.•JOO 

112 

96 

rM-, 

99 

92 

620 

116 

91 

500 

115 

92 

540 

114 

92 

560 

117 

92 

580 

115 

93 

550 

116 

92 

560 

105 

92 

540 

106 

93 

540 

120 

91 

490 

117 

92 

580 

120 

92 

720 

120 

92 

670 

119 

91 

735 

107 

95 

525 

107 

90 

590 

12? 

,";i 

520 

io_ 

ri' 

590  i 

•04 

01 

625  1 

Fred 
Water. 


72 

725 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 

72 


72 

72-5 

72-5 

72  .■. 

73 

73 

7.-? 

72 

72 

72 

72 

72 

72-5 

72-5 

73 

7?. 

72  r, 

T2 
72 
72 
72 
72 


Droit  nrciwurf  -. 
inohc*  of 

Watir 

wulcr. 

uppurcntly 

(voporat«d 

ID 

1   At 

interval. 

In   entrancr 

llw. 

iish-pit.  to  flue. 

I  -. 


•05 

•05 

— 

•05 

— 

•05 

— 

05 

•05 

— 

•05 

_ 

•05 

•05 

•02 

— 

•05 

— 

•05 

— 

05 

— 

•05 

— 

•05 

— 

•05 

— 

•05 

•  0.-. 

•05 

— 

•05 

— 

02 

— 

02 

•02 

•05 

— 

•05 

— 

•05 

_ 

•05 

— 

•05 

— . 

•05 

— . 

05 

— . 

•05 

— . 

•05 

— . 

•05 

-  . 

•05 

— . 

•05 

—  . 

•05 

— . 

•05 

— . 

•02 

— . 

•05 

— . 

■05 

— . 

•05 

— . 

i:4- 


'"'I- 'J       572 


71-> 


407-5 

429-5 

451  5 

607-5 

460-5 

632-5 

673 

116 

419 

503 

415 

498-5 

380-5 

523  5 

.'■.45-5 

422 

346 

654-5 

346 

571-5 

308 

579-5 

412 

426  5 

464-5 

488-5 

451 

475-5 

483-5 

.393 

381 

399-5 

.562-5 

563-5 

434-5 

562-5 

435 

356 

529 

503-5 


-05  '     --25     18931-5   not 
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\)an— Aug.  i»l,  1907. 
( 'omnirnpcd — B.50  a.in- 


SIMMARY  Ol   (.BSKUVATIONS. 

Boiler— U.  ini'l  W    N<«   -' 
F.mled— 7.M>  p.m 


At  MKiill  Univomity. 
Duration— OOOniinn 


lil 


(iENKKAl..  ,  .        ,..  . 

Hana-^preiwling  on  aUernulr  -.i<i<  ^ 

M,..hod  of  Bloking  ' ••,•.     ^"II?-' 

^^l,?!o;'^;^boiU.r   ana   .late  o(   l.-t  clcaninK  -  Thoroughly  cle«n«l  June,   m.. 

t.„  ,1,  «;.UT.  AUK-Hl  U).  '.(.^0  an.. 

Tulx    ileaneU S.4o  a.m.,  V>A!>  pn.. 

KirerlpMied 

I'lKI.. 


I  Coll'<'ry.  Sy.lncy 


7. 

8. 

9. 
10. 
II. 

r.'. 


vi.i,.  .    \(.vii   Scotia  Slc«l  &  Coal 
u     1    f  roal-No   213.   No.  I  t'oU'.ry.  nymey    M'"<-.   ^''''''   ™'°"'' 
•^T^.,  over  I- barK  ana  P'jl'inK  M.^  _      ^  ^  ^  , .     j^-  ,o.9,0-!).0,AHh  -.V5 

Analysisol  ary  <="'4b>,«;;'H!ht  ( /c).C     -    J.» ■ H,m 

Calonf..-  value  of  dry  coal  B.T.L.  i«r  m 

Moisture  in  coal  as  fire<l'(  .c^ 

Wcinht  of  coal  farol  (Ids.)  ■,•„{,„,'  V-ri  

{•oXiHtible  matter  in  a«h  an.l  clinker    A)  

WeiRht  of  clinker  (lbs.) ... 

Weight  of  ash  (lbs.) 


3-3 

3l9:i 

41  2 

37 

.lltt 


Am  AND  Fi.i'E  Ga«. 

-0  U5 

i5-  ataiuui«T  ■■  ;; Various 

k-  ^'^^;:?^»r.X;e?hou.erF.)::;:;:.::  •:.:•■:;;;;;:;;:;::.  «^^^^ 
k  il;:i;^ir!:?r«-^'>yv"U.n>e(%):'^-^-'>'>---co-o..^ 


;c6t-'.»  2,  <>'=^9•■'^co■ 


2o 


21. 

22. 
23. 
24. 
25. 

20. 
27. 
2S. 
29. 


Wateb  and  Stkam. 
of  feed  water  (°F.) 


IJiu-omeler  ";«''"'K..Xr  meler'hv  ^^-.Be  (ibn.  ikt  sq.  in.) 

Preswure  in  steam  calorimiier  i»>  ^     Jv,  ,^  

Temperuture  in  ste:  ...  .-alorinH  ur  .  F.) 


.  IS.iWl 

:;:.lt 

19 

U4K 

.29-S.'. 

21  2 

.201  6 


Note*. 


Htram  blown  nn.lft  urate  tlirrmfl.. 


Firr 

ru. 


Ihin  ar..l  r.-movc<l  without  cUmruii.  ^.^^^  ^^^^^^ j,  3 

••iiht'^     i  Volatile  niBltcr *«  ' 

l.V«h....  *  •' 


!Toi.m»tean»ly.i»"i<ln'-o'>l''V 


IIU 


%% 


n 


mm 


mmmmmi.'-<' 


MIOOCOPV   RBOWTION   TEST   CHART 

(ANSI  ond  ISO  TEST  CHART  No   2) 


1^8 
■  33 

116 
14.0 


HMi 


I" 

Hi 

2.0 
1.8 


'i^m^ 
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ECORD    OF    BOILER    TRIAL. 
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sr.MMAlfV  Ol    H1>1  i/rs 

Miulc  on  .\„.  J  U.  a„,l  W.  Boil,,-,  at  M.CII  l„jv,r.ily 
lo  Dctciiniiie  (inalitv  o!  ( '(lal 

M..||,o,l  „f  Martm«  an,l  SloppiiiK  T.-i   -All. , Mat,.  .'A.S.M  K  ,  '        " 

'     ''"''■'■  .\alcr  iK-alinjj  Mirfa,-,'  i.-(|.  II      -  li.jo 

hupcilicatinK  Siirfai'f  (sq.  ft  ) — Xjl 
Han,.,„.|,,  ,„>!:„•-  -2!MM.  At  linM,     .'.|,  77.  ;^,,,^,„     _,,,.^. 

'I'"TA1.   (i;  ANTITIKS. 

1-  Dale  of  trial 

!.'■  Duration  of  trial  (iiourfi)      lii  >  07 

■i-  \\iifrlit  of  ooalasfiriMl  (ll>H.)  '"  '"• 

■J.  IVrri'iitat;,.  of  moisture  in  coal  as  fired  ('  ;,i :,"!''' 

•2-  f  olalw.'iKht  of  (Irvi'oal  fired  (Ifts.i  *•■' 

<>.  total  ash  an,l  refuse  (lbs  }  ■'"■^'''^ 

ti'nperature  and  boiler  pressure  (lbs.)  o'-u  uea  nat.i 

U.     I-.<|Mivalent  water  evaporated  into  dry  steam  from  ami  at  212    V.  (Ibs.i     .       ■.'237,; 

HolDKY   Ql  ANTITtES. 

If     "^y  '^°'''  "'■*^^''  I'T  hour  'lbs.) 

4      V^'?;,?"'  '"''■  ^TT  '"';'  "f  ^'■""•'  ^"""f"^'''  IXT  hour  fibs.  J ,fi 

14.     V\ ater  evaporate,l  per  hour  orrecled  for  qualitv  of  steam  (lbs  ) tLi 

«.     Kqu.va lent  evaporation  p,.r  hour  from  and  at  j'  2°  F   (  1."  )         ,'^S 

i-  .> 

AVERAGK    PrtE.ssi-RE.S,    TeMPERATIRES,    Ktc. 

17.  Steam  i)re,s.,ure  by  gauR..  (lbs.  ,,  sq.  in.)     .  .  , ,  ,  , 

18.  I  oinperature  of  fee<l  water  enteriuR  boiler  (dec  F  ) -X  , 

I.  .      lemperature  of  escaping  eases  from  boiler  (ilee.  F  , '-l;., 

20.  1  ressure  of  draft  between  ilamper  and  ash-pit  (ins.' of  water) nin 

21.  Percentage  of  moisture  in  steam ?'- 

H0R.«E-P0WEB 

'if     {'".rsr-Powriicveloped  (Item  15  +  ^U) 

2J.     Builders'  rate,l  horse-power  '' '  • " 

24.  Percentage  of  builders'  rated  hors.^-power  .leveloped:  ■:;;:;;::::;::::::;  ,„s"" 

Economic  PiEsvlts. 

25.  ^^ '''(7^ JPamitly  evaporated  un.ler  actual  eon.litions  per  lb.  coal  as  tir,,l 

26.  Kquivalent  evaporation  from  and  at 'M'^"  !•'  liir  ib  Wr,,.!.,  .  i;..'   i ,' i.  '     ..      ■  ^■"■* 

27.  Kquivalent  evaporation  f^-otn  and  al  21>  F.';.;  Ib.^d  ^     ,^      ^^       "I::::  ^1  I'll 

7-70 

Efficiency. 

.10.     C^onfic  value  of  the  combustible  per  lb.  (B.T.f  ) iif^ 

31 .  Efficiency  of  bo,  cr  (ba.sed  on  combust ible  consumed)  (C-  ^ 'J""" 

32.  Efficiency  of  boiler,  including  grate  (ba.se,!  on  ,lry  coal)  (%) .    .■.;.:::::::::  tsl 

Flce  GaSE8. 

33.  Dry  flue  gas  per  lb.  carbon  (from  gas  analvses)  (lbs  )  .;-  - 

il         ..  ..  f  combustible  con.=umed  (from  gas  analv.sesj  (lbs. ) 21  •  " 

ii'     T>  »■        /■  L  ,  y  '^""'  (f™"!  K""  analvses)  (Ib.s.)  "  on  j 

36.     Proportion  of  heat  of  fuel  in  escaping  dry  fjue  gases  (fVl .....'....'.'.[.  ]^'.^ 


r 


*i 
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TRIALS  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  12. 

Trial  Number — OCT.  21. 
Dat^Aug.  9,  1907. 

ORSEUVATIONS  OF  GENERAL  CONDITIONS. 

Notes. 

weather  fine  am.  w„rn..     B.  «.d  W.  boil«  No.  1  working. 

Time. 
?•«    Ilie  dSand  nmde  up  with  No   12  coal. 

diffic.ilty.  J  «:„„Uv 

4.27    Firpsliwl.    ,         ,^^,.     „,  ,uin  „ii„ker  removed  from  bars  with  great  difficulty. 

I  tl  ""T^^.tS^^'^^re  «vS^si^i^?o1^-t:  ^69  lbs.  of  a«hes  raked  from  pit. 

CuNKEB  AND  Ash. 

147  lbs  clinker. 

69  lbs.  ash. 

.       .  ,       A>^y^  tiirht      Fire  about  4"  thick  throughout. 
Blow-oft  examined  and  found  to  be  tight,     rire  au« 


KKCORD  OF  COAL  CONSUMED  DURlNGBOILEIi -TRUL^  ^l 
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OR-nKVATIONS  MADE  DIKINC;  BdlLKK  TKIAK  N„. 


Time. 


8.56. 

g.io. 

9.25. 

9.40 

9.65 
10.10. 
10  25. 
10.40 
10  55 
11.10 
11.25. 
11.40 
11.56.. 
12.10.. 
12.25.. 
12.40.. 
12.56.. 

1.10.. 

1  25. 

1.40  . 


1.55. 

2  10 

2.25. 

2.40 

2.55. 

3.10 

3.26. 

3.40 

3.66 


10 

25 

40 

55. 

10. 

26 

40. 

55. 


6.10. 
6.25 
6.40. 
6  56 


Steam 

pressure 

gauge. 


lbs. 

per 

sq.  in. 


105 
111 
106 
107 
103 
101 
112 
110 
108 
103 
108 
99 
95 
108 
117 
113 
108 
118 
104 
118 
98 
102 
102 
103 
102 
108 
105 
100 
107 
98 
96 
99 
103 
121 
114 
112 
104 
118 
115 
117 
104 


106-9 


Temperatures 
•F. 


Draft  presnuroh, 

incDPS  of 

water. 


Boiler 
room. 


Flue 
ga8e.s  at 
entrance 
to  Hue. 


Feed 
Water. 


92 

460 

71 

90 

520 

71 

89 

610 

71 

91 

610 

71 

92 

610 

71 

92 

550 

71 

92 

520 

71 

94 

S-W 

71 

93 

510 

71 

93 

515  1 

71. 5  ' 

93 

555 

71 -.5.  1 

93 

680  ' 

71-5  ' 

93 
96 
97 
97 
103 
99 
97 
97 
96 
99 
102 
97 
98 
97 
97 
97 
96 
95 
96 
96 
96 
95 
94 
93 
102 
95 
94 
93 
93 


525 

500 

515 

485 

520 

800 

720 

726 

700 

690 

550 

675 

610 

580 

525 

510 

516 

615 

665 

720 

645 

565 

525 

480 

500 

700 

716 

615 

610 


71-5 

71-5 

71. 5 

71-5 

71..'-, 

71. 5 

71. 5 

72 

72 

71. 5 

72 

72 

71-6 

71-5 

71. 5 

72 

72 

71-5 

71.5 

71-5 

71-5 

72 

71. 5 

71. 5 

71. 5 

71. 5 

71-5 

71. 5 

72 


95. 0  j   577 


In 
ash-pit. 


-.07 
-07 
-07  ! 
-•07  1 
-07  ! 
■07 
■07 
•07 
•07 
•07  i 

•07  ; 

•07 
-07  i 
-07  I 
-•07 
-•07  : 
-•07  I 

-07 
-07  I 
-•07  I 
-07 

-07  : 

-•07  I 
-•07  I 
-•07 
-07  I 
-•07  I 
-07  j 
-•07  ! 
-07, 
-•07! 
-•07  i 
-05  : 
-05 
-•05  I 
-•05 
-•05 
-•05 
-05 
-05  I 

-07 


At 
entrance 
to  flue. 


-■26 
-•26 
-•25 
-•25 
-•J5 
-•25 
-•25 
-•25 

-  •  25  : 

-•25  I 
-•25  ! 

-  •  Jo  I 

-■2H 
-•28  , 

-■28  : 

-•28 
-•28 
■•28  ' 
■  ^28 
■•28  ! 
■•28  t 
•25  I 
•25  I 
•25  i 
■•26  I 
■•25  i 
■■25  i 
•25  i 
•25 
•25  ; 
•25  ! 

35 : 

•35  I 

•.35  ! 

•35 

•35 

•35 

•35 

•.35 


Wuter 

apparently 

evaporated 

in 

interval. 

lbs. 


105 

393 

541 

557-5 

513 

466  .% 

453 

536 

3!)!» 

402 

498 

376. 5 

398 

.374. 5 

400 

276 

420-5 

675..-, 

382 

709-.-) 

451 

491 

497 

424-.-> 

564 

388 

426.5 

387. 5 

413 

419. 5 

391  o 

.501 

482 

445 

387.0 

229 

.505 -5 

574  5 

547 

479. 5 


18,179      net 


r 


."sH 


hlMMAUY  UK  Oi;!sEUVATIONrf 


Ual(— Aun.  !•,  I'M'"- 
("oninicnccil—H  .■■.")  a. in 


Hoilir— »   iin.l  W    N"  2. 
Kmlei!— ti.').")  i).iii. 


At  McGill  Univpr»it> . 
Duration— 000  niin;.. 


II 


u 


11 


\i-* 


(iENKllAl.. 

Huud-spivuilmg  on  ultrrnate  miW* 

Method  oC  stoking Natural 

{wiVlimllrboil-.-  ami   aa.0  oflas,    .....ning.  Thoroughly  clean..!  Juno.    1907. 

Fresh  water,  An(.'ust  J.  7,35  u.m. 

TuIm'H  cleaned ,  .  7  4"i  am..  12  4.'.  .aid  .'i  4."i  I>.iii- 

Fire  cleaned 


KlKl.. 

6.  Kind  of  coal,  No.  '-'-^^''.VJt'r''  ""■"'"' 

Over   r  wreen  and  pukinR  b.  It. 

7 .  Analysis  of  dry  coal  by  weight  (.  f ).  .     ^  -i^ 


y  Min( 
•9,  11  = 


s.  Nova 
=  51,  S 


."<<-otia 
=  25 


,  Steel  & 
N  =  l-4, 


8. 

9. 
10. 
11. 
12. 
13. 


Calorific  value  of  dry  coal  B  T.U.  per  lb 

Moisture  in  coal  an  tireil  ( ,c) 

Weight  of  coal  fired  (Ibs.K       _    ,.„u;„Vt-V 
Con^ustible  matter  in  ash  and  chnker  (  /c) . 

Weight  of  clinker  (lbs.) 

Weight  of  ash  (lbs.,i 


Cold  Co. 

0  =  9.4, 

.sh  =0-7 

.    13680 

.  ..4-2 

3161 

240 

147 

69 


14. 
15. 

16. 
17. 
18. 
19 
20 


21. 

22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


Am  KSV  Flvk  G.\h. 

-007 
Air  pressure  under  fire  (in<'hcs  of  water) _o.2() 


above  fire 
at  damper 


-027 
Various 
95 


Amount  of  damper  "V*"'"8  „„^.  ,.,,  .  - - 

Temperature  of  air  in  boiler  house  (  1  •) 577 


Flue  tenn^ratur(    (°F.)-  ■  .p. 

Analysis  o{  dry  flue  gas  by  volume  (-Jc) 


.CO, 
CO  = 


9.3,  ().=  9-3. 
04,  N.  =  S10 


Water  and  Steam. 


W'ater  level  in  gauge  at  start  (inches). 5^ 


Witer  level  in  gauge  at  finish  (inches) . 

Coii-ectfon  for  difference  of  level  included  above  (lb..) 

Steam  pressure  by  gauge  (  bs.  per  sq.  in.) 

l^^s^:t^lioSrW 

Temperature  in  steam  calorimeter  (  1  .1 


38 
106-9 

.29.84 
21   1 


Notes. 

K.  „ice„  ....  p..      ...  .>..„.,  ove.  «.  .— o,a  ....     CU^U.  ..,  ...  U.>       W™...  ... 

and  warm.  |  Fixed  carbon i>*  ^ 

,  of  dry  coal  by  wei«ht  %    |v^la.ilc  ■"»""■■•  ; ;  ;    'I  i 


Proximate  analysis  < 


Ka 


' 


GRAPHIC    REC 


tSrr 


:    RECORD   OF    BOILER    TRIAL 


se 


SI  M.MAuv  OF  UKsri/rs 

Maili'  (III  II.  ami  U    No.  .'  lH>ili'r,  iil  Mcdill  InivrrHity. 
To  UrtiTiiiitip  i|iiality  of  ( 'oul. 
Kiiiil  of  Kml     \>i    I 
MhIiihI 


!t, 
III. 

II. 


1.'. 

i:». 
14 
m. 

10. 


17. 
18 
19. 
20. 
21. 


22. 
23. 
24. 


2ti. 
27. 
28. 


29. 

M. 
32, 


33. 
34. 

:3."i. 
30. 


Kill' I  III  Kiiriiurc 


of  riui     ><i    12  iMti'l  <il  riiriiurc     lixril 

m1  of  StariiiiK  uml  Sto|ipiii«  'I'l'i-t     .Mtirnutr  (.\..s  M  K  ) 
.Siirfiiff  {«<|.  ft  /      ItlTO  WuttT  M.ulinis  f 

•Siiiii-rlhiii  i    s  .'•iirfiiii   ijii|.  fl.l     Nil. 


Uiiioiiiiii  1  III  mull 


.*«ii|ii'rlhii 
.".J")  I. 


irfiiii   I  HI),  fl.l 
.\l  liiil.th— 2U  Ts 


lixnl  liiif.  M)' ,  .iir  «|)uif. 

iiiiK  .Surfatc  f«'i   fl  i--(i;Hi 

Miuo-  2!»  s4. 


TnrM,  (^f  VSTITIKH. 

Dull'  of  trial  ! 

Duration  of  trial  iliimrHi  

Wciulil  of  rt)al  ut  (irol  (Ibo.)  

I'lrn-nlaiif  of  ihoisi  iirc  in  coal  um  firwl  ('  j ) 

Total  wiiuht  of  ilry  coal  fired  {llw.)  

Total  a>li  ami  rcfii.sc  illm.) 

I'lTcciitainr  of  a.-'li  ami  rrfiw  in  ilry  coal  i    ,  ^  la)  from  unalyf*  S'S;  (h)  wi'IrIhiI 
Total  uriitlit  of  (■oiiiliii>lil)li- roniiunii'il,  from  unulvNCH  dbg.) 
Total  wriKlit  of  wall  r  fid  to  Iho  iMiili  r,  corriTtcd  for  ililTorcncp  in  li-vrl  (Ibsj. 
l''.i|iiivali'nt    water    ivaporatoil    into    dry    htiani    from    actual    feed    water 

teinpi'rature  and  lioil'-r  nrewiiire  (llw.) 

Kqiiivnlent  water  evaimr  ,     '  into  dry  steam  from  und  at  212°  !•".  Mbs.) 

llolIlil.T  (it  ANTITIKS. 

Dry  eoul  lireil  jht  hour  (lbs.) 

Dry  eoal  per  Mpiure  foot  of  urate  mirfaie  per  hour  (llw.) .    

Water  evaporated  per  hour  corrected  for  (luality  of  Ntram  (Ib.f  ) 
Kqiiivalent  cva|)oration  per  hour  from  and  at  212    I',  (lbs.). 


•  .S(),  7 

IO'0(l 

3101 

4-2 

.   302» 

210 

7-1 

2701 

l««17!t 

.213ll.''> 


303 

lH-1 

IHOl 

213U-.'i 

Kquivalent  ovn|)oralion  )wr  hour  from  uml  at  :T2°  1'".  ix-r  nquure  foot  of  water 

heating  surface  (lbs. ) 3.3.") 

.VvERAdE    I'rESHURES,    TKMrEn.tTVREH,    E)TC 

steam  prcmurp  by  Kaufio  (lbs.  ,   sq.  in.) I00)» 

T  em|H.'rature  of  feed  water  enterinj;  boiler  (ilen.  F.)    71.5 

Tenii«Tatiire  of  escaping  ga.ses  fron'  boiler  (dog.  V.} 577 

Frcs-sure  of  draft  between  ilunip<'r  and  a^h-pit  (in.>i.  of  water) (»'20 

Percentage  of  moisture  in  steam . j  .0 


lloRsE-rowER. 

Hor8e-|x)wer  developed  (Item  15  +  345) 

Builders'  rated  horse-power 

Percentage  of  builders  rated  horse-jiow  it  develop  d  . 


.02-1 
103  .) 


EcoNomr  Resclts*. 

conilitioii;- 


Ib.  coal  as  tired 


Water  apparently  evaporated  umler  c 

(ltem9  +  ltoin3) .-1.71 

Eiiuivalent  evaporation  from  and  at  212"  .  .  1.  Tib  coal  a.;  fired  (Item  ll-7-ltem  3i  li  77 
Kquivalent  evaporation  from  and  iil  2! 2'  F.  pi  r  lb.  of  dry  coul  :  Item  11  H-ltem  01  7-00 
Kquivalent  evaporation  from  and  at  212'  F.  [xt  lb.  of  combuatible  consumed 

(Item  1 1  -s-  Item  8) 7  •  7.'> 

Kfficiency. 

Calorific  value  of  dry  coal  per  lb.  (U.T.U.) 130SII 

( 'alorific  value  of  the  combustible  per  lb.  (B.T.T.) 14070 

Kfficiency  of  boiler  (based  on  combustible  consumed)  (%) 51  1) 

ICfficiency  of  boiler,  ineliidinit  grate  (ba.se(l  on  dry  coal)  {%) aO-O 

Fl.lT.    (i.\SKS. 

Dry  Hue  gas  per  lb.  carbon  I  from  gas  analyses)  ilbs.)        25'0 

of  eoiiiliustibl' consumed  (from  gas  analyses)  (lbs.) 21-0 

dry  eonl  (from  gas  analyses)  (lbs.)      19-2 

Pioi)ortion  of  heat  of  fuel  in  escaping  ilry  flue  gosi's     ,() 10-2 


INVERNESS  COAL   FIELD. 


INVERNESS   CO  .  NOVA  SCOTIA. 


fii 


It 


i 


I^ 


63 

TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  14. 

Dati — AuR.  JU,  1!)07.  Triiil  NiiiiiUiT  (i.C.T.  J7. 

OBSEUVATIONS  Ol'  CKNKUAL  COXDITIONS. 
Notes. 

Weather  hue,  alill.     \o.  I  B.  and  \V.  boiler  wurkiny      lltjtil)  boiler  slmt  iio«  n, 

'rime. 
7.  l.j     I'ire  cleani'd  aad  made  up  witli  Xo.  14  ooiil.     Pressure.  40  llis, 
7.3!)     Tubes  cleaned. 
S  45     Trial  started.      Fire   IJ*   thick,  considerable   flame.     Cirill    in    lire   door   open. 

Pres-sure,  110  lbs. 
10.  J7     I'irc  slired. 
II. OS     Fire  .sliced. 
11  4S     Fire  sliced. 

II   ,5.")     Started  to  Mow  steam  into  asli-pit.     _'"  of  clinker  liaiininj;  lioin  Inns. 
IJ.Ki  lo  12  22     Fire  eleanid      71!  lbs.  of  cinder   and   thin   hard   I'liiiker   removed  with 

dilHcidty. 
!)   13  to  ')  \S     Fire  cleaned.     110  lbs.  of  clinker  and  cinders  retiioved  witlioni  dilliciilty. 
(j  4.5     Trial  stopped.     Fire  very  similar  to  start.      1  t!  lbs.  of  ashes  raked  from  pit. 
HlciWrofT  COCK  examined  and  foinid  tiKhf. 

Cli.nkkh  \yi>  .V.sn. 
183     lbs.  clinker. 
144     lbs.  ash. 


UIXOHD  OF  COAL  fON.siMKU  1)1  Ul.\(;  ISOII  I'.li    TUIAL  .No 


Time. 


Weight  of  coal 
fired. 


During 
interval. 


Total. 


Tiiiic 

of 

.samplin{', 

flue 

gases. 


oniposiiion  of  flue  guses 
by  volume,  per  cent. 


CO. 


CO 


\ 

,s 
.-.4 
11 
33 

art  .^.  45  a.m. 

M 

i| 

10 

00 
38 
03 
31 

■Jti 

4  J 
'i~ 
10 
33 

10 

n 

11 

1" 

1' 

]■' 

t 

1 
1 



.1 

■Mi 

.» 

."it> 
■'3 

3 
4 
4 

.■>K 

40^ 
"3 

T) 

.") 

34 

."i 

50 
11 
30 

fi 

i\ 

'} 

45 

140 
170 
185 
174 
100 
17ti 
ISO 
102 
177 
15S 
107 
183 
170 
175 
179 
181 
174 
173 
161 
169 
184 
156 
182 
1.50 
12 


140 
310 
495 

()i>n 

.S3.S 
1014 
1200 

i3(;2 

1539 
1097 
1864 
2047 
2223 
2398 
2577 
2758 
2932 
3105 
32(10 
3435 
3019 
3775 
3057 
4113 
1125 


10 
42 
21) 
.■)tl 
25 
55 
28 
.')() 
17 
40 
2  1.-) 
2  4.-| 
3.17 
,i .  45 

4  21 
4.40 
5 .  22 

5  45 
0  15 


s- 
9- 
(  ■ 

s- 
s. 

10- 
12- 

(1. 
15- 
12- 

s. 
10- 

i.l- 
10- 

1.'- 

10- 

7  ■ 

10- 

12- 


10-2 


0 
11 

8 
8 
9 
4 

0. 
4 


11 

3- 


6-9 


O-O 
I'O 
O-O 
0-3 
00 
0-0 
0-7 
111 
1  2 
1-2 
00 
0-7 
0  4 
0-2 
0  4 
0-4 
0-2 
0-0 
(hO 

0.5 
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OBSEHVATIONS  MADE  DURING  BOILER  TRIAL  No.  27 


Time. 


)S,45.... 
9.(H)...  . 
9.15... 
9.30. . .  . 

9 .4') 

10.00. .. 
10.15. . 
10.30.... 
10.45. . 
11.00. 
11.15.. 
11.30 
11   45 
1>A)0.  .  ■ 
12.15.    . 
12.30.    . 
12  45..  . 

1  00..  . 
1.15... 
1,30.. 
1.45.. 

2  00.  . 

2.15.. 

2.30. . 

2.45.. 

3.00.. 

3.15. 

3.30.. 

3.45. 

4.00. 

4.15. 

4.30. 

4.45 

5.00. 

5.15. 

5.30. 

5.45. 

6.00. 

G.15 

0.30 

6.45 


Draft  pressures, 

incties  of 

water. 


In 
ash-pit. 


At  : 
entrance 
to  flue.  ' 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


110 
121 
102 
118 
116 
104 
108 
105 
102 
US 
122 
99 
98 
11>- 
99 
121 
112 
118 
122 
118 
108 
118 
102 
120 
116 
118 
116 
118 
119 
V.A 
119 
120 
113 
104 
105 
123 
US 
123 
123 
114 
117 


113-8 


84 

86  I 
86  : 

80  : 

89  : 
89  . 
90 
89 
89  1 

91  i 

92  ' 
92  i 
92 

92  : 
92 
90 
90 
88 
88 
88 
87 
86 

85  , 
85 

85  '. 
84 
85 
85 

85  : 
85 
86 
85 
85 
85 
85 
85 
85 
84 
85 
85 
84 

87-0 


530 
535 
525  • 
535  ; 
490  ! 
450 
425  1 
400  ; 
500  1 
450  I 
525  i 
465  1 
410  i 
450  i 
425  i 
700 
735 
700  i 
750 
615  ; 
575 
600 
550 
535 
525 
500 
485 
525 
510 
500 
525 
635 
540 
,   515 
475 
725 
725 
600 
025 
615 
COO 

549 


70     : 

-•07  !   - 

70    ' 

-•07';  - 

70    ' 

-•07  1  - 

70 

-•07  1  - 

70 

-•07;  - 

70 

-•07':   - 

71 

-07  :  - 

71 

-•07  ;  - 

71-5  ! 

-•07  ; 

71-5  1 

-•07  ; 

71-5  1 

-07  1 

71-5  ' 

-•07  ! 

72 

-07 ; 

72    1 

-•07  ' 

72    1 

-07 

72 

-•07 

71.5 

-•07 

71-5 

-07 

71-5 

-07 

72 

-07 

72 

-07 

72 

-07 

71-5 

—  ^07 

71-5 

-•07; 

,  71-5 

-•07  j 

'  71-5 

i  -^07! 

71-5 

1  --07  1 

71-5 

i   --07: 

71-5 

:  -.07  ' 

;  71-5 

■  --07 

■^1-5 

;  -.07 

i  71-5 

1  -^07  I 

71 

-•07  i 

71 

-•07 

1  71 

-•07 

i  71 

-07 

i  71 

-07 

!  71 

-07 

i  71 

-•07 

!  71 

-07 

!  71 

1  -^07 

-•30!., 
-•30  i 
-•30 
-•30  , 
-•,30, 
-•30 
-■30  I 
-•30  ! 
-•35  1 
-•35  i 

-  ■  35 

-•35 

-•35 

-  •  35 
-■35 
-•30 
-•30 
-30 
-•30 
-•30  : 
-■30 
-•30 
-•30 
-■30  , 
-■30 
-■30 
-■30 
-•30 
-•35 
-■35 
-■35 
-■35 
-  ■  35 
-.35 
-■35 

i     -35 

'     -35 

-•35 

■     -•liS 


341  .5 
576  •  5 
418^5 
482 
425  5 
376  5 
323 
563  ■  5 
27- 
470^."> 
511-5 
313-5 
278 
404 
3.''"  -  5 
537 
680 
547-5 
655 '5 
574 . 5 
524  5 
618  5 
334  5 
611 
420  5 
4155 
424 
461-5 
.554  5 
365 
480 
,548 
:       426^5 
!       499 
221 
709-5 
565 
600 
691  ■  5 
541-5 


-■32  i    19,004  net 
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SUMMARY  OF  OBSERVATIONS 


Date— Aug.  20,  1907. 
Commenced — 8.45  a.m. 


Boiler— B.  and  W.  No.  2. 
Ended— 6.45  p.m. 


At  McGill  University. 
Duration — 600  mins. 


General. 

Method  of  stoking Hand-spreading  on  alternate  sides 

Kind  of  draft Natural 

Condition  of  boiler  and  date  of  last  cleaning.  Thoroughly  cleaned  June,  1907.   Fresh 
water,  August  17 

Tubes  cleaned 7 .  39  a.m. 

Fire  cleaned 7.15  a.m.,  12. 15  and  5.15  p.m. 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


Fuel. 

Kind  of  coal />J°   14  Inverness  Coal  &  Ry.  Co.,  Inverness  Colliery 

\Over  t'shakmg  screen  and  pickmg  belt. 
Analysis  of  dry  coal  by  weight  (%).    C  =67-2,  H  =  4- 8,  S=6  0,N=0-9,  0  =  10-7, 
Ash  =  h(-4. 

Calorific  value  of  dry  coal  B.T.U.  per  lb 12150 

Moisture  in  coal  as  fired  (%) 7.3 

Weight  cf  coal  fired  (lbs.)    4126 

Combustible  matter  in  ash  and  clinker  (%) 13 . 1 

Weight  of  clinker  (lbs.) 183 

Weight  of  ash  (lbs.) 144 


Air  and  Flue  Gas. 

14.  Air  pressure  under  fire  (inches  of  water) —007 

15.  "  above,  re       "  "         — 0-26 

16.  "  at  damper      "  "  —0-32 

1/.     Amount  of  damper  opening Various 

18.  Temoeratureof  air  in  Doiler  house  (°F.) 87-0 

19.  Flue  temperature  ("F.) 549 

20.  Analysis  of  dry  flue  gas  by  volume  (%)  •  .COt  =  10-2,6!  =  6-9,  c6  =  6-5J  nV=82-4 


21. 

22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


Water  and  Steam. 

Temperature  of  feed  water  CF.) 71.2 

Total  weight  of  feed  water,  corrected  for  difference  of  level  (lbs.) 19064 

Water  level  in  gauge  at  start  (inches) 3 

Water  level  in  gauge  at  finish  (inches) 3J 

Correction  for  difference  of  level  included  above  (lbs.) 19 

Steam  pressure  by  gauge  (lbs.  per  sq.  in.) ii3-8 

Barometer  reading  (inches) 29-73 

Pressure  in  steam  calorimeter  by  gauge  (lbs.  per  sq.  in.) 22-05 

Temperature  in  steam  calorimeter  (°F.) 293-7 


Notes. 

r.'T.'''"'^  ^9;P:  "•*!*■  "•**  ■  ™-    •*'■■  admitted  over  fire  throughout  trial.  StfBm  blown  under  grate 
from  11.55  a.m.    Clinker  thin,  hard,  and  adherent.    Weather  fine  and  atill. 

[Fixed  carbon 48'8 

Proiimate  analysis  of  dry  coal  by  weight  (%)  '  Volatile  matter 40  0 

lAah 10-4 


«3— 5 
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SUMMARY  OF  RESULTS 

Made  on  No.  2  ».  an.l  W   Boiler,  ut  MeGiU  Umvon,ity. 

To  Deterimne^iualily  of  Coal.  ^^.^^^  ^^  Furnace-Fixed  bars,  30%  air  space. 

S!:l  o^'startii:.  and  S.oppin,  Te.st-AlternateJA.S.M.EO  ^^^^^^  ^^  ^^^_^^^ 
orate  Surface  («,.  ^^^^J^^^^  ,^,,,,         ,  ,     ,,,  ^^^_^^^^_ 

.   .,.,.1     ^»^■^'^  At  fimsh— J'J'Vd. 

Uarometor  ut  »tarl— .;!••  ^'• 

Total  (Jr antities.  20-8-07 

1.  Date  of  trial.      .     ■        ; '.'.'.'.'.'.'■'■'■'■'■■■■ ^^,3 

2.  Duration  of  trial  (hou"  .  •  • *]-?. 

i  WeiKlit  of  coal  as  fired  (lbs.) .  . •  ■  •  •  ■■,■ i-^ 

"I  p\V<vntaRe  of  moisture  in  coal  as  fired  (^c) :i820 

5.  Total  weight  of  dry  coal  fired  (lbs.) .  ..J27 

ti.  Total  ash  and  refuse  (lbs  )■      ....  -^^^  ■-.  -  ^„^,         ,2.0;  (6)  we.ghed..^8-0 

^:  ffi^iif^r^^f'^'^rl^^^^ 

;,  i;jSe;;riS^=i-<'---"'«--^"^"^°^- ^"'^•^ ''''' 

IIOUKLY   QCANTITIE8.  ^^_^ 

12.     Dry  coal  fire<l  per  l'""'„('H%^.„Vg,,rface  per  hour  (lbs.)'. ' ' '  ...'/. ' 22^8 

heating  surface  (lbs.) 

Ave.. AGE  PI.E8SUBES,  Temveratcres,  Etc.  ^^^^ 

\L-    &Ke'Sff^«el''^^^rit^^ 

I  liSd^sK^i^^ffi"^^^^ 

2l'.     Percentage  of  moisture  in  steam 

Hobse-Powek.  ^^^ 

22.     Horse-power  de%xloped  (Item  15 *34i) ^60 

11     15:!;:;^^l,^^[t^»Xlh.>r.e-powerdevelop^^ ^°«'^ 

Economic  Results. 

25.  Water  apparently  ..porated  under  actual  conditions  p.  lb.  ^^  ^^^^^^^  .62 

26.  E  J!S?^a?i;,nf.mand^^^P^b;-|,-^-|  ^    -  nZ^^^  |1o 

27  Equivalent  evaporation  from  ''nd  at  21     J  ^per  i  -^ombustible  consumed 

28  Equivalent  evaporation  from  and  at  .12    1-  ■  per  i      6w0 

(Item  11 H- Item  8) 

Er"«EKCv.  J2150 

90     Calorific  value  of  dry  coal  per  lb.  (BT-U-)  •  -    .    .■..'..■.' 13570 

Flue  Gases.  _^^  .^ 

3.     Dry  flue  gas  per  lb  ca^on^rom  g^^b-^ 0^-) ^.^  (,.., ; ! ' ! ! !  .H^V 

3f  ,.        ..        ..      drv  coal  (from  gas  analyses)  (lbs.)... 14.2 

It:    Proportion  of  heat  of  furi  in'escaping  dry  flue  gases  (%) 


«7 
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TRIAL  OP  B.  AlfD  W.  No.  2  BOUER  WITH  COAL  Ko.  214. 

Datc-Aiig.  21,  1907.  Trial  Xumbcr-O.O.T.  28 

OB8EHVATIONS  OF  GENERAL  CONDITIONH. 
Notcf. 

Wcitlwr  Bw.  cool      B.  *Dd  W.  So   I  boikr  workiai      Robb  boiler  .hut  Ucwn. 
Time. 
7.30    Fire  clean«l  and  made  up  with  ?      ..U  washed  coal.   Premuri-,  100  lbs.    Damper 
7  45    Tutica  cleaned. 

S.45    Trial  started.     F^-.  IJ' thick  will  burnt.    Grill  in  fire  door  open.     Steam  blown 

uniier  nre. 
12.45    Fire  sliced. 
3.05    Fire  8lice<l. 

ft' 2k  '  T^i  ^^  *  ^'HF^^^S!^-  ■  H  '***  "'  •^'"''•'"  ««*  clinker  removed  without  difficulty. 
«  45    Trial  stop'ied.     Fire  wmilur  to  start.     141  lbs.  of  ashes  raked  from  nit. 
Blow-off  examined  and  found  to  be  tight. 

Clinkrr  avd  .\sii. 

Net. 
74    lb».  clinker. 
141     lbs.  ash. 


HECORD  OF  COAL  CONSU.MEO  DURING  BOILER  TRIAL  No.  28 


Time. 


Weight  of  coal 
fired. 


Start  8.4.'^  a.m. 

8.51 

9.10 

9.24 

9.60 

10.10 

10.38 

11.10 

11.47 

12.20 

12.55 

1.16 

1.43 

2-02 

2.30 

3.06 

3. 30 

3.53 

4.22 

4.55 

5.26 

5.43 

6.05 

6.45 


During 
inlervnl. 


77 
195 
200 
184 
162 
166 
174 
186 
176 
177 
181 
184 
160 
178 
165 
179 
178 
193 
181 
153 
107 
189 
129 


Total. 


77 

272 

472 

656 

818 

984 

1158 

1344 

1520 

1697 

1878 

2062 

2222 

2400 

2565 

2744 

2922 

3115 

3296 

3449 

3616 

3805 

393-i 


Time 
of 

sampling 

flue 

gases. 


8  .53 

9  30 
10.02 

10  30 
11.00 

11  oO 

12  02 
12.32 

1  00 

1  35 

2  05 
2  30 


24 
54 
24 
55 
25 
51 
20 


'Composition  of  flue  gases 
j       by  volume,  per  cent. 


CO, 


10-2 
10 
10-9 
10-6 
90 
7-9 
70 
6-8 
14'8 
11-7 
10. 4 
10-4 
13-7 
110 
12-2 
130 
11-2 
11-4 
10-3 
11-7 


O. 


CO 


t     1 

51 

7-7 

4  4 

60 

91 

113 

12-4 

11-4 

1-2 

5-3 

5-4 

9-9 

3-3  ' 

70 

4-6 

2-4 

5-8 

81 

6-7 

3-8 

0-5 

0-3 

1-5 

0-7 

00 

00 

00 

00 

10 

0-2 

10 

00 

0-6 

0-4 

0-7 

1-4 

06 

00 

00 

03 

m 


!H 


Ol»tHVAT10N«  MALE  W  l..N.>  1»>1>.EK  TK.AI.  N..  » 


I 


Ttm*. 


45. 


(i. . . . 

y.i6... 

9.3C     . 

9.46 
10.00.    . 
10.15 
10.30. 

10  45 
11.00 

11  15 
11.30.. 
11.46. 
12.00.. 
12.16 
12.30. 

12  4? 
1.00 
1.15. 

1  30 
1.45 
2.00 
2.15. 

2  30 
2.45 
3.00 

3  15 
3  30 

3  45 
4.00. 
4.15 

4  30 
4.45 
5.00.. 
5.15 
5.30. 
5.45. 
6.00. 
6.15 
6.3C 
6.45 


Stcuni  ' 
prriwurr 


Tempenntiires 


IbM. 
■q.  in. 


BoiWr 
room. 


Flue 
gaaca  at 

untranrr] 
to  flue. 


Feed 
Water. 


121 

77 

107 

77 

123 

79 

117 

79 

119 

79 

r20 

79 

115 

79 

116 

82 

117 

80 

105 

81 

116 

82 

106 

82 

112 

82 

104 

81 

119 

82 

HI 

81 

102 

,''0 

122 

82 

105 

81 

105 

82 

112 

81 

104 

82 

115 

81 

112 

80 

105 

81 

119 

81 

117 

81 

122 

80 

122 

SI 

122 

81 

no 

82 

122 

82 

117 

82 

120 

81 

122 

80 

95 

8i 

122 

80 

121 

82 

119 

81 

122 

80 

116 

80 

1  Draft  preMuren, 
water. 


Water 

apporentW 

evnlMiratcd 

in 

interval. 

IbK. 


530 

70 

600 

70 

610 

70 

590 

70 

560 

70 

586 

70 

575 

70 

520    70 

500    70 

525    71) 

505 

70 

525 

70 

510 

70 

490 

70 

.WO 

70 

490    70 

490    70 

705    70 

785    70 

630    70 

640    70 

620 

70 

550 

70 

600 

70 

540 

70 

530 

70 

.-..w 

70 

540  '  70 

630 

70 

590 

70- 

580 

70 

590 

70 

590    70 

580    70 

,550    70- 

.  530    70- 

530    71 

550  1  70- 

550 

70 

580 

70 

530 

70 

114.8  I    80-7 


566 


70 


HIMMAKY  OK  OIWEUVATIOXS 


IHtp— Aug.  21,  1907 

( 'oiiimpncpil     SIS  a.m. 


Boiler- B  ami  \S  .  N... 
KnilH— 0.4a  p.ni 


At  MeOiU  Univrnity. 
iMration — WIU  niin*. 


CiENEBAL. 

Melh<Hl  of  Hlokinii     HBn(|.i.preBdin«  on  ulUTn»t«  wde.i 

Kinil  of  iJrnft  Nuturnl 

(  onilition  of  b<  I'.r  unci  .late  of  l,u-t  rl.nninK  .  .Thoroughly  clcanwi  June,  1907. 

rri'iih  *ul.'i.  .V.iguiit  17. 
T.ib,.«  cIvaiUMl 7  45  ,,  „,^ 


.1.     Fire  (icBiii.l 


.7  30  a.m.,  9.30  p 


0.     Kin'l  of  rnal 


s. 
{>. 

10. 

11. 

12. 

13. 


/.No, 
•\&l 


.\nnlyHi>4 

( 'jilorific 

Mointiirc  in  coal  an  lirtHl  I'f ) 


214.     Invcmtita     Colliery,     Invi-rniKH     Coal 
Hy.  Co    Over  |'  Mhakiig  «recn  and  picking  btlt. 


of  ilryconihy  weight  (Cc) /t;-70-3,    H-48,  8-30, 

,        ,,            iD^r.            ..                            'N-0{>,O=.12S,AHh-(15 
yuluf  of  dry  coal  B. T.L'.  pi-r  lb       IZiSOO 


12800 
!)-2 


Weight  (if  coal  firitl  (lbs.) .  .    .jpgt 

Combu.Mtiblo  matter  m  o^h  and  clinker  (%) 'ir'., 

Weight  of  clinker  (lbs.) tJ 

Weight  of  ash  (lbs.) '....'.'.'.'.'.'.  .'.'.'.'.'.'.'.'.'.'.'.'.'.'.14\ 


U. 
15 
16. 
17. 
18. 

m. 

20 


Air  wtt  Flit.  (  ah. 

Air  pres.iiire  under  fire  (inches  of  water) -OOj 

alxive  (ire         "  " —Q-  m 

"  at  damper        "  "  _(j  2'' 

Amount  of  dam,.er  oneiiing  .      ....■.■,'.,■.■.;.'..:."  .' .  .'  .Various" 

Temperature  of  air  m  bodor  house  (°F.) 80. 7 

Flue  temnerature  ("F.) gg^ 

Analysis  of  dry  flue  gas  by  vohmo  (',;).  .CU:  =  10.7,  (>,  =  (;•      !'o  =  0-5,  .\.-82-3 


21 
22. 
23. 
24. 

•m 

26 
27. 
28. 
29. 


Water  and  ."^TEA..i. 

'reiiioeralurc  of  feed  water  (°F.) 70.  j 

Total  weight  of  fitd  water,  con-ected  for  ditTerenee  of  level  (lbs.)    .  ....  ..'. isSlH 

Water  level  in  gauge  at  start  (inches) 2  A 

Water  level  in  gauge  &t  finish  (inches) J| 

Correction  f;>r  difference  of  level  included  above  (i^ts.) 9. .5 

.StcRm  pres.sure  by  gauge  (lbs.  per  sq.  in.) 114-8 

Barometer  reRding  (mches) ..■^9-sl; 

Pre.ssur.  in  steam  calorimeter  by  gauge  (lbs.  per  sq.  in.) .  .    .  .  "22  U 

T'-iiipc rature  in  steam  calorimeter  (°F.) .294  ■  2 


Notes. 

.      1    •'"■"licecl  li  4.5ani|  3  05prn.     Clinker  reniovo,!  witlmut  .liffioulty      Air  admitted  over  fire  throughout 
trinl.     .Steam  blown  under  urate  throughout  trial.     Weathrr  fine  and  cool 

„       .  ,     .      .,  ..  /Fixed  carbon 510 

Proximate  analyais  of  dry  Loal  by  weight  (%)  {  Volatile  matter 421 

lA«b    8  S 


■  'f' 
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SUMMAUY  OF  RESULTS 

Made  on  B.  an.l  W.  No.  2  Boiler,  at  McOiU  University. 

l^S'^Z^"^^  '"'"  Kind  or  Furna^ed  bar.  30%  air  .pace. 

Method  of  Starting  and  Stopping  T-t-Alternate    A..^M^O  ^^^^^^^  ^^^  ^^^_^^_ 

Grate  Surface  (sq.  ft.)— 16-79.  '"i 

Superheating  Burface  (sq.  ft.)— Ml. 
Barometer  at  start-29.89.  At  finish-29.84.  Mean-20.^.. 

ToTAt  QCANT1TIE8.  ^^^^^.^. 

1  Date  of  trial • 10-00 

2  Duration  of  trial  (houra) 3934 

3.  WciRht  of  coal  as  fired  (lbs.)..  .  ••■■•■,  /ri; 9-2 

4  Percentage  of  moisture  in  coal  as  h.eU  (/c) 3573 

5!  Total  weight  of  dry  coal  fired  (lbs.) • 215 

6.  Total  ash  and  refuse  (lbs.) ,yc'\Y^\  fmrn  aiiaivses  ioO:  (6)  weighed.6'0 

7  Percentage  of  ash  and  refuse  m  dry  coal  (',0)  ('*' X™  f  n^fs     ^"  "'  ^  '       "        3216 

8.  Total  wdght  of  combustible  co"«X  V^^^t'e^tt  level  (lbs.) ...  18818 

9.  Total  weight  of  water  fed  to  the  bo  ler.torrtctenjorm  ^^^^^ 

10     Equivalent    water    evaporated   mto   dry    steam    irom    acv  ^^^^^ 

temocrature  and  boiler  pressure  (IDs.) ■■■■■  .,  .Uoi,    /,.     s  22260 

11.     EquivXt  water  evaporated  into  dry  steam  from  and  at  .12   F.  (lbs.) 

HotTRLY   QrANTmBS. 

357 

■  12.    Dry  coal  fired  per  hour  (lbs.)  ■•■•,•  -    -  v  ;^ ; .  A^'  \ 21-3 

1^     Drv  coal  per  square  foot  of  grate  surface  per  hour  ('os J^ -^    ■ -^  jg^i 

14     W^ter  evaporated  per  hour  corrected  for  q"f /''V  "^  f^X  )         ■.'.■.■.         2226 

15.  Equivalent'^vaporation  per  hour  from  anJ  at  2^2  |  -^^s^^        {^-tof  water  ^ 

16.  Equivalent  evaporation  per  hour  from  and  at  m   r  ■  per  squiu     ^^^ 

heating  surface  (lbs.) 

AVBRAGB   PRESStJBBS,   TEMPERATURES,   EtC. 

17.  Steam  pressure  by  gauge  (lbs.  /  sq.  in.) . .  ■■■■■  ■■■ '.'.'.'.'.'.'.'.'.'...   "O-l 

18  Temperature  of  f eeS  water  entering  boiler  (deg-  F.) ggg 

19  TeS^rature  of  escaping  gases  from  boiler  (deg.  F.)     ._^ .  •  • •  ■  g.  j. 

20  Pressure  of  draft  between  damper  and  ash-pit  (ins.  of  water) ^^ 

21 .  Percentage  of  moisture  in  steam 

HORSE-POWEU 

f»4*5 
22     Horse-power  developed  (Item  15-i-345) gO 

II  iS!^g^?ti!!SfShorse:powerdevdoped;;:::::::::::::::: los 

Economic  Results. 
25     Water  apparently  evaporated  under  actual  conditions  per  lb.  coal  as  fired  ^  .^ 

(Item  94-Item  3)     .  .  -  -„v    -jj.jo  p  ^Vii,'  coal  as  fired  (Item  11 -^  Item  3)  5-67 

26.  Equivalent  evaporation  from  and  at  212  1.  per  10^  coa  ^  ^  ^  ^^^^  ^       34 

27.  Equivalentevapora  lontrmnandat  212  F^perlb.o  a^^^  ^^^^^^^ 

28     Eduivalcnt  evaporation  from  ana  at  .1-    r.  pci  ■"  g  ,,j 

(Item  11-i-Item  8) 

Efficiency. 

,,     ,mwTs  12800 

29.     Calorific  value  of  dry  coal  per  lb.  (H. } -L. ■)  •  _;  ^- ■ 13700 

qn      Calorificvalucof  theeombusliblcperlb.  (11.  l.U)--— ■ 4g.9 

l{     Efficiency  of  boiler  (ba.sed  on  combustible  consumed)    %0. *     „ 

32.  Efficiency  of  boiler,  including  grate  (based  on  dry  coal)  (%) 

r  -I'E  Gases. 

33.  Dry  flue  gas  per  lb.  ';^^^-:^^^^>,y^  (lbs.)!  V.    .       ^ 

it  '.  "  drv  coid  (from  gas  aiuvlvses)  (lbs.)  ^^ ^2 

36.     Proportion  of  heat  of  fuel  in  escaping  dry  flue  gases  ( ,c) 
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HIC     RECORD    OF    BOILER    TRIAL. 


^fnsotx  II  Vol.  rv 


r 


70 


91 
T 

I 
K 
G 


1.  1 

2.  ] 

3.  ■• 

4.  1 

6.  ' 
«.  ' 

7.  1 

8.  ' 

9.  ' 

10.  ] 

11.  ] 


12. 
13. 
14. 
IS. 
16. 


17.1 

18.^ 

19.? 

20. 

21. 


22.  ^ 

23. 

24. 


26. 

26.^ 
27.' 
28. 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  16. 

Datc-AUK.  22,  1907.  Trial  Nun.bor  ti.f.T.  JO. 

OBSERVATIONS  OF  GENEHAL  CONDITIONS. 

Notes. 

Weather  fine,  still.     No    1  n.  nnil  W.  boiler  working.     Itobb  boiler  shut  (lo«  ii 

Time. 

l^n    Z"i  '='''"""'  ""<'  made  up  with  No.  \r,  coul,     Pm^ssiire,  1(X)  lbs 
7.40    Tubes  olcancit. 

8.45    Trial  startp.1.      Fire  2'  thick,   sonic  flame.      Pressure,    102  Ib.^      (.irill   in   fire 

uoor  open. 
8.50    ConinienceU  to  blow  steam  into  ash-pit 
11.33     Piro  shccd. 

12.29  to  l;f,3o     Fire  cleaned      145  lbs.  of  eonipact  blue  .linker  ami  cinders  removed. 
Q  o.     T--  ^  °,':<'"' ,0'  '"»"'  chnker  hanging  from  bars. 
3. il     Fire  sliced.     18  lbs  of  clinker  removed. 
5.10     riresuced. 
«  ?2     Fire  clcane*!.     145  Ib.s  of  clinker  and  cinders  removetl 

Rlo„  '  ff  stopped.     Fire  very  similar  to  start.     124  lbs.  of  a.shes  raked  from  pit 
Blow-off  examined  and  found  tight.  ^ 

Clinker  and  Ash. 

308  lbs.  clinker. 
124  lbs.  ash. 


RECORD  OF  COAL  CONSUMED  DURING  BOILER  TRIAL  No.  29 


Weight  of  coal 
fired. 


Time 

of 

.'sampling 

flue 

gases. 


8.53 

9  26 

9.52 

10.24 

10.55 

11.25 

11.55 

12.25 

12.55 

1.25 

1.56 

2.26 

2.55 

3.25 


55 
25 
55 
25 
55 


6.25 


Composition  of  flue  gaaea 
by  volume,  per  cent. 


CO, 


8-8 

10-4 

10-8 

70 

8-9 

8-6 

10-3 

7.8 

9-5 

10-2 

12-2 


8-3 
10- 1 
6-8 
8-5 
7-5 
6-7 


7.0 
9-4 
9-0 

8-9 


11-8 

8-1 
121 

8-6 
U'O 
12-9 
11-7 

8-4 

8-8 


7-2 
6-4 
4-5 

12-7 
8-9 
9-<) 
76 

11-4 
7-0 


CO 


11 

10 

11 

0-3 

0-4 

0-5 

00 

0-2 

10 

0-3 

0-2 

00 

0-1 

01 

0-2 

0-3 

0-2 

0-1 

0-2 

01 

0-4i 
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CBSERVATIONS  MADE  DIKING  BOILER  TRIAL  No.  29 


Draft  preMures, 

inches  of 

water. 


Water 

apparently 

cvaporaten 

in 

interval. 

lbs. 
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SUMMARY  OF  OBSERVATIONS 


Date— August  22,  1007. 
Commenced — S.45  a.m. 


Boiler— B.  an<l  W.  No.  2. 
Ended— 6.45  p.m. 


At  Mc(iiU  University. 
Diirution — GOO  min-i. 


Ubneral. 
1      Method  of  stoking Hand-spreading  on  iiltcmate  sides 

2.  Kind  of  draft Natural 

3.  Comlition  of  boiler  and  date  of  last  cleaning.    Thoroughly  cleaned   June,  1907. 

Fresh  water,  August  17. 

4.  Tubes  cleaned .      7  40  a  ni 

5.  Fire  cleaned 7.30  a.m.,  12.30  and  5.30  p.m'. 


8. 

9. 
10. 
11. 
12. 
13. 


14. 
15. 
16. 
17. 

18. 
19. 
20. 


21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


FCEL. 

Kind  of  coal— No.  l.^     Port    Hood  Colliery,  Richmond  Ry.  Coal  Co.     (Over   J" 

shaking  .screen  and  picking  belt). 
Analysis  of  dry  coal  by  weight  C/c").  C=637,  H=4-2,  S  =  7-9,  N=0-8,  0  =  S\ 

A8h  =  14-6. 

Calorific  value  of  <lry  coal  B.T.U.  per  lb 1 1770 

Moisture  in  coal  iw  firp<l  (%) 3 . ;j 

Weight  of  coal  fired  (lbs.) 3675 

Combustible  matter  in  ash  and  cUnker  (%) g. <) 

Weight  of  clinker  (lbs.) 3OS 

Weight  of  ash  (lbs.) V2i 

Air  and  Flce  Gas. 

Air  pressure  under  fire  (inches  of  water) -O-O'i 

"  above  fire        "  '■        —0-22 

"  at  damper       "  "  — 0-29 

Amount  of  damper  opening Various 

Temperature  of  air  in  boiler  house  (°F.) 83 .4 

Flue  temperature  (°F.) 480 

Analysis  of  dry  flue  gas  by  volume  (%).  .C0j  =  8-9,  02=9-2,  CO  =  0-4,   \V=81  5 

Water  and  Steam. 

Temperature  of  feed  water  (°F.) 70. 0 

Total  weight  of  feed  water,  corrected  for  difference  of  level  (lbs.) 17004 

\V  ater  level  in  gauge  at  start  (inches) 3  ^ 

Water  level  in  gauge  at  finish  (inches) .3| 

Correction  for  difference  of  level  included  above  (lbs.) .....  .9'5 

Steam  pressure  by  gauge  (lbs.  per  sq.  in.) !]..!''.!'!!!  1 10- 6 

Barometer  reading  (inches) .29-91 

Pressure  in  steam  calorimeter  by  gauge  (lbs.  per  sq.  in.) '21  •  1 

Temperature  in  steam  calorimeter  (°F.) 291-5 


Notes. 

Fire  sliced,  11.33  a.m.,  3.21  and  5.10  p.m.     .\ir  admitted  over  fire  throughout  trial,     ."Steam  blown  under 
grate  throughout  trial.     Clinker  compact  and  blue,  hanging  from  bars.     Weathor  fine  .ind  still 

_  (Fixed  carbon 48  3 

i  roximate  analysis  of  dry  coal  by  weight  {%){  Volatile  matter  37-  1 

(Ash 14' 6 


ii 
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SIMMARY  OF  RESULTS 

Made  on  B  a.i-l  W.  No.  2  BoUer.  at  McGiU  Lnivenity. 

To  Determine  quality  of  Coal  ^_^^  ^^  Fumace-Flxe    'h--.  50%  air  ipaco. 

orate  Surface  .<,.  U.,-1.:.  ^^^^  ,  ^     ^^ 

Barometer  at  Btart-29. 94.  At  fini8h-29 ■  89. 

Total  Qcantitibs.  22/8/07 

1.  Date  of  trial.     ■  • .         ; .■.■.■..'.'.'.'.".....■ '^'iS, 

2.  Duration  of  trial  (hou™),  •  , 3675 

3  Wcinht  of  coal  as  nrotl  (lbs.)   ■         •     ;  -v,)  , 3-3 

4  Percentage  of  moinlure  in  coal  as  fired  (%) 3554 

6.     T^,tal  weUtof  dry  CO.  fired  (lb..) 432 

I:    ?XSht  of  combustible  con.umea   -;• -al  -  (^^^^  ^^^^^      ,,^, 

Hourly  Quantities. 

3oo 

19     Drv  coal  fired  per  hour  (lbs.) ■ i.i;,,  nh.\ 21-2 

\l:     D7y  ral  per  -"feXuX'^'t^lo^^^  Obs)   J"? 

14     Water  evaporated  per  hour  «»^'^,'^'^'"„  v"5  ,,{o'  v  (lbs.) 2081 

heating  surface  (lbs.) 

Average  Prebscres,  Temperatures,  Etc.  ^^^^ 

17  Steam  pressure  by  gauge  (lbs.  /  sq.  in.) . .  ■■■■■  ■„■ • ' '  • ' ;   '■■......  70-0 

18  Temperature  of  feed  water  entering  boiler  (deg.  t 48^ 

19  Tm^Jature  of  escaping  gases  from  boder  (deg- F.)^^  ■^■^.  ■■■■■■■ o-24 

20  Pressure  of  draft  between  damper  and  ash-pit  (ms.  of  water;  j  „ 

21!    Percentage  of  moisture  in  steam 

Horse-Power. 

. . . .60-4 
22     Horse-power  developed  (Item  15  +  34J) 60 

li    fS!a-?tv!llS:SC^iK,rse:power  developed;  .;::;:•.■.•. >01 

Economic  Results. 
25     Water  apparently  evaporated  under  actual  conditions  per  lb.  coal  a.  fired 

(Item  9-5- Item  3). IJ' 'toioiF  nerlb  coaras  fired  (Item  ll  +  ItemSj  5-67 

26.  Equivalent  evaporation  from  and  at  212  F.  per  Ib^  <^«a^J^.  ^^^^  (n,^  n^Item  5)  5-86 

27.  Equivalent  evaporation  from  Mid  at  21ii'^per^^^^^ 

28     Eauivulent  evaporation  from  and  at  ^U    r .  ptr  .u  g .  gg 

(Item  U-^ltemS) 

^'T^T''  11770 

i?-  SScv^{ul^^rl^^£^fc-u):^.,..--^^ 

Flue  G.vses. 

33.    Dry  flue  gas  per  lb.  --J^Sif^^SttU  analyses)  (ibs.): ! ! !  1 !    .20.2 

^t"  •■  '•  dry  coal  (from  gas  analyses)  (Ibs.)^. !  . ,  14 . 0 

i".     Proportion  of  heat  of  fuel  in  escaping  dry  flue  gases  (%) 
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TRIAL  OF  B.  ARD  W.  No.  2  BOILER  WITH  COAL  No.  215. 

D.i»-Aug.  n.  ,»07.  T,,^  Nun.ber-O.C,T.  30. 

OBBERVATIONH  OF  GENERAL  CONDITIONS. 

IfotM. 

W„,W  ««,«„,.     N„H.«dw.boil.,,„ki.,.     Robbtotor^utdowo. 

Time. 
745    Tu'bc;'X'I?ey"^'"*^''"P'"»»'>''''2'»«»-«     Pre«««-.  110  lb.. 

'difficul?"  '="'""^-    «»  '»"•  "'  'ri*'""  «»i»ker  «,d  cinder,  removed  without 
•  :45  "T^^'.U>p^.'''^S^-.J},ti^^^^  etc.   ;,movU  without  difficulty. 


CuNXER  AND  Ash. 

174  Iba.  cUnker. 
147    lb..  Mh. 


-      ^^^«P  OP^OALCONSUMED  DURING  BOILER  TRIAL  No.  30 


lliae. 


St«t8.45a.m 

0.00 

9.26 

9.88 

10.37 

11.00 

11.38 

12.15 

12.44 

i.ie ;■■ 

1.37 

2.07 

2.17 

2.45 

3.16 

3.48 

4.13 

4.42 

6.20 

6.43 

8.06 

6.46 


Weigh 

tofco^ 

fixed. 

During 

Total 

intervnl. 

166 

166 

160 

335 

192 

527 

196 

723 

162 

885 

173 

1058 

183 

1241 

187 

1428 

174 

1602 

177 

1779 

164 

1933 

62 

1996 

153 

2148 

181 

2329 

180 

2509 

170 

2679 

164 

2843 

194 

3037 

167 

3204 

156 

3360 

148 

3508 

Compomtion  of  flue  ,_ 
by  volume,  per  cent. 


CO, 


8.66 

1-9 

9.26 

60 

9.66 

71 

10.26 

8-8 

10.55 

8-8 

11.25 

12-9 

11  55 

8-8 

12.25 

5-6 

12.56 

6-9 

1.28 

6-2 

1.57 

66 

2.25 

14-6 

2.65 

10-3 

3.25 

10-2 

3.56 

8-2 

4.30 

11-2 

4.55 

7-5 

5.25 

110 

6.05 

10-4 

6.26 

10-3 

8-7 


15-9 

11-8 

11-6 

8-2 

8'6 

71 

9-7 

13-8 

11-9 

13-4 

13  3 

6'2 

8-5 

7-5 

9-2 

6-6 

111 

8-2 

8-2 


CO 


00 

00 

00 

0-2 

0-2 

0-4 

0-7 

0-2 

0-4 

00 

0-2 

0-2 

0-8 

11 

01 

00 

0-8 

00 

00 


100 


0-3 
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OBSEKVATIONS  MADE  DIKING  BOILER  TRIAL  N. 


■M) 


Time. 


S,45, . 
0  00.  . 

y  15. 

'.(.30.. 
9.45 
10.00.. 
10.15 
10  30 
10.45. . 
11.00. 
11.15.. 
11.30 
11.45.. 
1'2  00. 
12.15. 
12,30. 
12.45. 

1  00. 
1.15 
1.30 
1.45 

2  00 
2.15. 
2 .  30 


.45 


.1.00 
3.15. 


30   . 

45   . 

00   . 

15.. 

30.. 

45.. 

00.. 
5.15.. 
5.30.. 
5.45. 
6.00. 
6.15. 
6.30 
6  45 


Stoam 
Iprossuro 

(JiiUgO. 

lbs. 

per 

eq.  in. 


102 

120 
93 

117 

104 

119 

10" 

115 

114 

115 

102 

117 

106 

110 
113 
!)4 
110 
llo 
117 
118 
116 
120 
112 
120 
123 
115 

lie. 

100 
110 
122 
122 
121 
102 


Temperatures 
"F. 


Boiler 
room. 


SO 
SO 
82 

82 

84 

84 

85 

85 

85 

85 

80 

87 

87 

87 

88 

87 

87 

87 

88 

88 

88 

88 

88 

88 

88 

88 

88 

88 

89 

90 

88 


Flue 

(jascs  at 
entrance 
to  flno. 


Feed 
Water. 


Draft  pressurcB, 
I        incnea  of 
water. 


i      At 
In      I  entrance 
aeh-pit.  \  to  flue. 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


88 


122 

88 

107 

88 

91 

89 

117 

88 

123 

88 

112 

87 

122 

87 

105 

87 

112-5 

867 
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tSlMMAUV  or  OBSKKVATIONS 


Date— Ai-  .  .'3.  !'.-)7^  Boiler— B   and  \V.    No.  2. 

roininen'  li— S.4j  a.m.  Entleil — C.4j  p.m. 


.\t  McGill  University. 
Duration — 600  niins. 


i 


CJE.VEHAL. 

1.  Methoii  o.  .-  :.;rii/5 HanJ-.sprcadiiig  on  altiTuato  sides 

2.  Kind  of  draft Xat  ural 

•i.     Condition  of  boiler  and  date  of  last  cKaninu 

Thoroughly  cleaned  .June,  1907.     I're-sh  water,   August    17 

4.  Tubes  cleaned 7.45  a.ni. 

5.  Fire  cleaned 7.30  a.m.,  is  30  and  5.30  p.m. 


Fuel. 

I  No.  215  Port     Hood    Colliery,    llichmond      Ky. 

\Coal  Co.    Over  i'  shaking  .screen  and  pickiiiu  Ix'lt 

Analysis  of  dry  poal  by  weight  ( Cc )  t)  =  68  ■  7,  H  =  4  •  4,  S  =  6  •  7,  N  =  0  ■  0,  O  =  8  ■  7, 

^  , A.'<li  =  10-',) 

Calorific  value  o'  dry  coal  B.T.U.  per  lb 12,550 

Moisture  in  coa'  a.s  fired  ('',' ) 5., 5 

Weight  of  coal  fired  (lbs.) ] .    .  3508 

Combustible  matter  in  ash  and  clinker  (',c) 13-2 

Wcisht  of  clinker  (lbs.) I74 

Weight  of  aah  (lbs.) I47 


6.     Kind  of  coal. 


8. 

9. 
10. 
11. 
12. 
13. 


Air  and  Fi.vk  (iAs. 

14.  Air  pressure  under  fire  (inches  of  water) —  -0 1 

15.  "  above  fire  "  —  •  23 

16.  "  at  damper  " —  •  30 

1 7.  Amount  of  damper  opening Variou  s 

IS.  Temperature  of  air  in  boiler  house  (°F.) $0.7 

19.  Flue  temperature  (°F.) ,-,41 

20.  Analysis  of  dry  flue  gas  by  volume  (<7c)  ■  .CO!  =  S-7,  Os  =  10-0,CO  =  0-3,\!  =  S1-0 

Water  and  Steam. 

21.  Temperature  of  feed  water  (°F.) 70. 0 

22.  Total  weight  of  feed  water,  corrected  for  difference  of  level  (lbs.) 17405 

23.  Water  level  in  gauge  at  start  (inches) 3  ^ 

24.  Water  level  in  gauge  at  finish  (inches) 3  ^ 

25.  Correction  for  difference  of  level  included  above  (lbs.) 76 

26.  Steam  pressure  by  gauge  (lbs.  per  sq.  in.) 112-5 

27.  Barometer  reading  (inches) 20-87 

28.  Pressure  in  steam  calorimeter  by  gauge  (lbs.  per  sq.  in.) 20-4 

29.  Temperature  in  steam  calorimeter  (°F.) 291-0 


Notes. 

Air  admitted  over  fire  tlirouKhout  Iri.Tl.     .'^toani  hlown  under  grtltc  throughout  trial.     Cliuker   iriilile 
removed  without  ditfitulty.     Weather  fine  and  .-(tijj. 

( Filed  carbon .112 

I'roximate  analysis  of  dry  coal  by  weiglit  %  {Volatile  matter.  ...  .37  9 

(.\sh 10  9 
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\ 


i    ! 


3. 
4. 
5. 
6. 
7. 
S. 
!». 
10. 

11. 


SUMMARY  OF  RESULTS 

Made  on  No.  2  B.  iinil  W.  Boiler,  at  McGill  University. 
To  Dttcrmine  (luality  of  Coal.  . 

Kind  of  Fuel-No.  215.  K'n-i  of  Furnacc-Fixed  bars,  30%  air  space. 

Method  of  Starting  and  Slopping  Test— Alternate  (A.S.M.E.)  ,       ,,  ,     ^„„ 

Grate  Surface  fsq.  ft.)-16-79.  ^Vater  Heating  Surface  (sq.  ft.)-  =  .39. 

Superheating  Surface  (sq.  ft.)— Nd.  _ 

Barometer  at  start-2't-9G.  At  f.nish-29-78.  kan-19-8<. 

Total  Qr.\NTiTir.s. 

^         ,     .  ,  23/8/07 

Date  of  trial 10  00 

Duration  of  trial  (hours) 35Qg 

Weight  of  coal  as  fired  (Ibs.J •  •  ^      •.   g.j 

Percentage  of  moisture  in  coal  as  fired  (Vc) jgjj 

Total  weight  of  drv  coal  fired  (lbs.) g.,j 

?^^n;i<fof'a^ZlS  in  dry  coal  i;;; )  (a)  fn,m  analyses' 12:6;  (6)  weighed ! ^oT- 
Total  weight  of  combustible  consumed,  from  analy.ses  (lbs.).  .  .  ■■■■;,■,;-,  ,7405 
Total  weight  of  water  fed  to  the  boiler,  corrected  for  J"T«'-«'f  "„ "f^^.' ^'^'•^•-  ^^*^'' 
Eouivalcnt  water  evaporated  into  drv  steam  from  actual  feed  water 

(11""  '  


temperature  and  boiler  pressure  (lbs..) 


15 


temperature  ana  uoiier  iiiv.i^iu>.  ,...=./. ■  ■  •jii-,?,-) 

Equivalent  water  evaporated  into  dr>-  steam  from  and  at  212    I-.  (lbs.) M'lo 


Ifot'TlLY   (JCANTITIES. 


12. 
13. 
14. 

15. 
IC. 


17. 
18. 
19. 
20. 
21. 


22. 
23. 
24. 


25. 

26. 
27. 
28. 


331 
.19- 


Dry  coal  fired  per  !  our  (lbs.) , •  ■  •  • 

Drv  coal  per  square  foot  of  grate  surface  per  hour  (lbs.) .  .  .  .  . -^  ;^ 

Wfiter  evaporated  per  hour  corrected  for  quality  of  steam  (lbs.) 17.^^^ 

Fniiivnletit  evaooration  per  hour  from  and  at  JU    f  .  (los.) ;  ■■■,■■■  ' " 

Equivalenl  evaPalipn  per  hour  from  and  at  212°  F.  per  square  foot  "t  «-ater  ^_^^ 


heating  surface  (lbs.) . 


AvEK.ic!    Phessuhes,  TEMi'Eti.\TunES,  Etc. 


112-5 


'boiier(deg;F.)!''!l^' 70^6 


Steam  pressure  by  gauge  (Ibs./sq.  11 

Temperature  of  feed  water  entcriiiR  ,  ,  -   r  ^ 

Temperat  are  of  escaping  gases  from  tioiler  ((leg  !■.)..... 

Pressure  of  draft  between  damper  and  ash-pit  (ins.  of  water) "^-^ 

Percentage  of  moisture  in  steam 


HOKSE-POWER 


r)9-5 
.60 


29. 
30. 
31. 
32. 


Hor.se-power  developed  (Item  15-T-345) 

Builders'  rated  hnrse-power ;      ■,     '  1 99 

Percentage  of  builders'  rated  horse-power  developed "•' 

Economic  Results. 
Water  apparently  evaporated  under  actual  con.litions  per  lb.  coal  as  fired    ^  ^^ 
Eqi.ll^en?evS.alon  from  and  at  2  i2;F;per  lb  cc^l  asfired  (^ 
Fnuivdent  evaporation  from  and  at  212°  F.  per  lb.  of  dry  coal  (Item  11  ^Item  o)  b  .u 
EquiVl.nt  evSi'""  from  and  at  212°  F.  per  lb.  of  combustible  consumed    _^^ 

(Item  11+ItemS) 

Efficiency. 

Calorific  value  of  dry  coal  per  lb.  (B.T.U.) .  _^  ■  ■  ■ ^^^^^^ 

Calorific  value  of  the  condmstible  per  11).  (li.  1  .t  .).....•  ^ ^^ 

Efficiencv  of  boiler  (ba.-.  1  on  combustible  consumed)     ,c)  ■ ^^ 

EfliciencV  of  boiler,  including  grate  (ba.sed  on  dry  coal)  ( /o) 


FYuE  Gases. 


33.     Drv  flue  gas  per  lb.  carbon  (from  gas  analyses)  (lbs.) . . .  .  ^ . .  .    .  ;^   ■■■  ■■ 
^o.     ury  u      V.      .  ^^j^^^_^,_^^^;,.j^,  pgj,„.;„,„p;f,,,raga5ana!y!=e..)(lbs.). 


.27-6 
,21-7 
.19-0 


35  •■  "  dry  coal  (from  gas  analyses)  (lbs.) . .  ^^ ; 

36'.     Proportion  of  heat  of  "fuel  in  escaping  dry  flue  ga-sea  {,c) 


GRAP'ilC    RECOF 


L 


5- 
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ECORD    OF    BOILER    TRIAL. 


APIjENDIXirVoL_IV 


1 

{ 

1( 

11 


n 

13 
14 
IS 
16 


17 
18 
19 
20 
21 


22 
23. 

24. 


26. 

26. 
27. 

28. 


29. 
30. 
31. 
32. 


33. 
34. 
35. 
36. 


,'1*1 


.•^'t 


PICTOU  COAL  FIELD. 


PICTOU  CO     NOVA  SCOTIA. 


79 


* 


i    ! 


81 

TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  4. 

Date— July  10,  1907.  Tri»l  Nunilxr— G.(    T.  10. 

OaSKRVATlOXS  OF  (iKNKRAL  CONDITIONS. 

Notei. 

We«th<-r  fini"  at"!  «till      Grill  in  fire  door  lull  op«n.     Coal  in  liinipn  from  «'  ilonnwuril 

Time, 
a.m. 
7. 30     Fire  ch'aiK'd  iinil  Ktartoil  firinn  with  No.  4  coal.     I'riwuri',  fi">  lbs*. 
8  15     TubpH  cleaned. 

S  35     Trial  started.     Fire  2'  thick  well  burnt  through. 
0.50     Fire  8' thick. 
12,25     Fire  cleane<l.     107  !bL  of  clinker  and  cinderH removed  with  many  pieces  of  humt 

.stone,     CTiiikei-  Ihiuk,  vincou.'*,  porous,  friable. 
5  30     Fire  cleaned.     -.'()  los.  of  clinker,  cinders  removed. 

0  38    Trial  .stopped.     Fire  very  similar  to  start.     75  lbs.  of  ashes  iiikeil  from  pit. 
Blow-off  COCK  examineil  and  found  light. 

Clinkek  and  Ahh. 

417  lbs.  clinker 
75  lbs.  a.sh. 


KECORD  OF  VO.\h  CONSUMED  DIRING  BOILER  TRl.VL  No. 


10 


Time. 


Weight  of  coal 
fired. 


During 
interi-ni. 


Time 

of 

sampling 

flue 

gasc.s. 


Composition  of  flue  „ 

by  volume,  per  cent. 


83—6 


82 


OHSKUVATIONS  MADK  1)1  UlN(i  UDlI-KH  TIUAI,  N.>.   U» 


Time. 


H  3,V 
S  .•)() 
0  05 


0  'Jd 

!).r. 
<t  r.() 

10  O'l 
!0  20 
10 
10 

11 
11 
11 

11 


50  . 
05 .  .  , 
20.  . 

;i5. . 

50  . 
12  ()5  . 
12  20. . 
12.35. . 
12.50   . 

1.05.. 

1.20. 

1.35   . 

1.50.. 

2.06.. 

2.20. 

2.36. 

2.50  . 

3.05 

3  20.. 

3.35.. 

3  50 
4.05 
4.20 
4.36 

4  50 
5.05. 

5  20 
5.35 
5.50 
6.05 
6.20. 
6.3S. 


Sttuni 

prrsmur 

pa'.ipr. 


llJM. 

ptr 
nq.  in. 


no 

114 

111 

107 

lit 

IH 

113 

109 

112 

110 

112 

110 

105 

108 

11" 

llf, 

11! 

11» 

120 

116 

114 

116 

110 

107 

117 

110 

117 

110 

llfi 

117 

10,S 

114 

110 

114 

115 

120 

110 

113 

120 

114 

107 


Tcmprratiires 
-F. 


Draft  nrcHKUrrs, 

incnea  of 

Wtttrr. 


1131 


Boiler 

ro<)iii. 


S3 
83 

84 
85 
86    1 

HS 

88 

88 

811 

90 

<M) 

90 

W) 

88 

88 

86 

92 

87 

86 

85 

86 

86 

86 

87 

87 

86 

87 

88 

86 

88 

88 

88 

88 

88 

88 

88 

94 

87 

86 

86 

86 


I'lllC       i 

mlriiiii( 

\r.  fir..-. 


440    I 

435    ; 

455    i 

460    I 

440 

430 

440 

440 

435 

435 

455 

4('i<) 

480 

445 

430 

510 

500 

49;. 

490 

515 

430 

460 

490 

505 

575 

530 

535 

.-)00 

490 

545 

505 

510 

500 

495 

525 

400 

520 

445 

550 

575 

550 


F.cd 

Wat.! 


Ill 

-li-r 


At 

'  i-ntruni'i' 

to  flu--. 


Water 

apiMfi  mly 

i'Va]wMuli."<i 

in 

in('  r\':i!. 


87-3 


486 


67-5 
67 -.I 
68 

68 
68 

68  : 

68-.' 

69 

69 

()9 

69 

t)9 

69 

(iO 

69 

69- 

69- 

60- 

70 

70 

70 

70- 

70 

70 

70-5 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

"1 

71 

71-5 
!  71'5 
1     70-5 

69-9 


-02  i 
-.02  1 
-•02 

-  •  02  , 
-.02  I 
-.02 
-■02  1 
-.02  I 
-.02  1 
-.02  ! 
-.02  1 
-.02  I 

-.02  ; 

-.02  i 

-02 

-02 

-02 

-02 

-02 

-02 

-  02 
-02 
-02 
-00 
-00 
-02 
-0 
-0 
-02 
-02 
-0 
-0 
-0 
-0 
-02 
-0 
-0 
-0 
-0 

-.'.) 

-0 
-01 


30  ' 

25 
.  25 
.30 

•25  i 
•25  ' 

:ii 

■  30 
■25 
•25 
•  20 

-.20 
■  •.30  ' 
-•30  I 
-•30  i 
-•30  I 
-30  1 
-•30  1 
-•20  i 

-•25 ; 

-•20  i 

-•25  ! 

-■20 

-•20 

-•25 

-•25 

-•25 

-■25 

-•25 

-•25 

-•25 

-•25 

-•25 

-•20 

-•25 

-•30 

-•30 

-•30 


259 

552 

.540  5 

449 

472 

442 

455  5 

44i-5 

411 

407 

438 

453 

386 

,350 -5 

376  5 

.372  5 

457 

591 

.522 

.578 

296  5 

.548 

431-5 

523 

508 

419 

565  5 

352  5 

495^5 

580 

428 

509^  5 

403 

466  5 

376 

499 

1615 

479  5 

597 

720 


18,271-5 


83 


«lMM.VItV  Ol'  (ms!;i{V.\TION> 


Dair  -July  10,  l'.H)7. 
Corimicnccd  -'«.il5  iiin 


IJoilcl-  H.  HWi  W.    No 

i;nilii|--().:!s  pill. 


At  Mrdill  riiiviroily. 

Diirutidii  -  (M).!  inins. 


(■ENKKAI. 

1       Mt  tliiiil  of  "tokiiiK 

J.     Kiii'l  iif  ilraft 

:i      ('i)mliti(m  of  boiUr  ami  >lali'  of  la^l  ilfUiiiiiK 
Krcsli  water,  .Iiilv  4. 

\.      TiiIh'.-*  ol.un.Ml     .." 

.)      I'irr  cli'ttnctl 


.Haiiil—prraiiinn  on  alternate  Mvn 

Natural 

.Tlioruuglily  cli'mied  June,  ltH)7. 


8.1.'.  a.m. 

.7  3t)  am.,  r.'.'J,*.  ami  5  311  p  ni 


10, 

II. 

r.'. 
i.i. 


iMKI 

,.      I     ,        ,  No.  4,  .Si.\  foot   .Main,  Vale  < 'ollierv,  .Veadi.i 

''"'"'  "'  ''"»' \Coul  Co.,  Over  J'  sereen   ami   piekini?   Lelt. 

,      ,           ,,            ,,              I,,,    ,  '(■=tiSO,    11  =  4-2,   S  =  10, 

.\iialyM.-<  ol  ilry  coal  l>y  tteinlit  (',  l \N  =  1 -8  O  =  77,  Ash  =  17-;i 

Calorifie  valueof  iliy  eoal  H.T.r    per  11)    *  .'  '      ..    12020 

Moi.^ture  in  eoal  a-^  lirrd  (' ; )  2-8 

Wi'itslit  of  eoal  fired  ill.-.).  ,  , 3569 

(  oiniiu.-itilile  matter  in  iL-ili  and  elinker  C/i) 16'4 

Wcittht  of  r-liiikiT  llbw.)    417 

Weight  of  a.-h  (lbs.)      76 


,\iu  .\Ni>  I'l.ii;  tiA.s. 

14.  .\!r  pressure  under  lire  (inehe.i  of  water) — O-Ol 

1.5.  '•  above  Hie        '■  "        -O'lO 

16.  at  daiiii«T       •■  "         -0-2.') 

17.  .\tiiount  of  damper  oiH'niiin   Various 

18.  Temperature  of  air  in  boiler  hou.se  (°F.) 87  " 

10.  Flue  lemperatun-  ("!■".) 4i 

JO.  Anaiy.-is  of  dry  (lue  (tivs  by  volume  i^/, }    r();  =  100.  0.  =  H..-.,  rO  =  0-7.  N;  =  80-, 


\V.\TKK  ANn  Sti:a.m. 

21.  Temperature  of  feed  water  (°F.) 69-9 

22.  Tiital  weight  of  feed  water,  correeted  for  dilTcrenci-  in  level  (Ibd.) 18271 

23.  Water  level  in  nauge  at  start   (inclie.s) .  , 4  ^ 

24.  Water  level  in  uauge  at  finish  (inches) 4 

2.5.     Correction  for  dilTercnce  of  level  included  above  (Iba.) 9-5 

2li.     .Steam  pressure  by  gauge  (lbs.  per  sq.  in.)     1  IS- 1 

27.  Uaromeler  reading  (inches) 29  ■  f)25 

28.  Pressure  in  steam  calorimeter  by  gauge  (lbs.  per  sq.  in.) 13-9 

20.     Temperature  in  steam  calorimeter  (°F.) 276 


Notes. 

.Air  ailmitt'^d  over  fire  throuichout  trial.    Clinker  thick,  viscous,  porous,  and  friable,  cuntained  many 
pi^'cps  of  burnt  stone      Weather  fine  and  atitl. 

f  Fixed  carbon .50  6 

Proximate  aDal,vsi.4  of  dr>-  coal  by  weJKht  (%)  •'  Volatile  matter. 32   I 

l.\sh IT  3 


84 


£ 


^i 


SlMMAlii   ol    ltl>l  I.IX 

To  Dclirimi"' 'nialilv  of  Coal  ,.       ,  , 

K,n,l  ofKm.l  ^No.  4.  K.m,|  ol  Imu..:uv  ^Hv,!  tu. 

M.iIi.hI  of  Siurlinis  m..l  StoppMiK  T.  -'     Ali.riuUf  (A>M  !• 

(;r»(i' Surftti'f  i-«l   f"  '-••'■'"  , 

SuiMrhciilinu  .•iirfinr  (f<i|.  (I.) — Ml 
_M(.(i(l  \l  Iiiu4i    -^".Itii'i, 


WllIlT    lllMllIlK 


Uu 


Hiiroiiiitir  III  biurl 


.ID'  ,     III! 

Mnili  — .'1'  t>J 


..t'l 


T.iTM.   (irWTlTIKM. 


1.  Dal  roll  mil 

■'  |)uriitioii  of  IrmI    lioinxi 

:i.  Wrinl'l  of ''oiil  "»  •"■'•''  '"'■  '     ,        ..      ,  , 

I  I'lTi-ciilinji'  of  II  ni-hiif  in  mill  lis  liri'il  '. 

:t.  Total  wiinlil  ot  .liy  i  cial  tinil  (ll>^  ) 

().  Tolal  axh  ami  rcfii-r  llW^  ) 

7.  I'cmtitnui'  of  :i.-h  aiwl  riliJM'  iii  'Iry  roal  i 


1  i„)  lr.,iM:iiial\.-.'«-'07;i''i"i'iKl" 
iial\»>s  i|li-i. 


Id  7  0, 
III  ii'i 

Hflfi'l 

-  ■  ■* 

t!tj 

1  r:! 

■J7 1 1 

■1 


S      Tolil  wcinlit  of  ( iliiislililc  (•oMsiiiMi-il,  from   aiulvM-  .11.^.1        ,  ,  ,„.,.  ,„,„  ,        ,1^ 

n      '  •         «  •  Kl' t  ol  wat.r  fr.!  ,o  th.  l-oilrr.  .•orr-.-t.-,!  f.,r  .1,  T,r..„c..  o^  ''  /      "\'^:.  ,..,  ' 
i).     LuivalnVl    «»I.r    .vapornl...!    into    ; -v     -u-mu     froio     i  Hual    fml     ^^at.I^^^ 


11.     Eqiiivallnt  wat.r  .•vapoiatnl  into  .Iry  Hfani  from  aii.l  a.  .1.     1-     'H-.' 

HoUlll.Y   lilANTlTIBH. 

r>  Drv  coal  liii''l  I"  i  liour    ll'«  )  ,         ,,.     , 

13  Dry  roal  pir  s(iuarr  foot  of  urat.'  surfarc  per  lioiir  (lbs  )      •    ..   - 

ll  \\  at.  ";  v!.,H.ri,l.l  PIT  hour  .■ormMi.l  for  .p.al.t  v  of  sloan    |ll,.,) 

15.  Kq'"val.M.t.vaporatio,MH>r   umrfromii^^^^^^^^ 

Itt.  KqiiivaU'iit  I'vaporal'on  |Mr  hour  from  uii'l  at  .1-    l.lMr.qmi 

hcatinn  surfaci-  iUh  i 

.\VF.n.\clK    I'KKSHIREH,   TF.MPt  ItATlllKrt.    1;Ti'. 

Steam  lii('.--iirc  tiy  gauitr  llh^.      sq.  in.)_ 


17. 
18. 
19 
■2i) 
•-'1 


■lVmp<ratur.-  of  h''\  wafr  intrriiiB  )oi  Icr  m  .(-'   I  .     

'IViii  uTatiirc  of  escaping:  IJa.-is  from  hoilir  (c  t'l:.  !• .)    _  ■ 

Pr." 'un'of  Mraft  l..t'v...n  .lamprr  an.l  ash-pit  (m...  of  wulor 


I'crcclilatJi-  of  moisture  in  steam 

lIOKSE-PoWKK. 

22.     Horsc-iHiwcT  ilfVilopeil  illini  1'>-^;U5) 

•>3      UuiMtrs'  ratrd  horsc-iMiwir  ,      V       i 

24.     P.  irentaKr  of  buil.hrs'  ii.tcl  horso-pow.-r  developed 

tAONoMlf    UksII.Ts. 

•25.     Water  appanmly   evaporate.!   un.l.T  aet.ial  .•.mdllion-  1"  r  H 
(Item  !IH- Item;*) 


HIlT.I 
l.'ltlO 


■J!H> 
1 7  •  11 
I7y> 
2110 


ii:m 
ii<»  ■  it 

J.Mi 

(I  J4 

1  o 


I.J  It 

!;ii.ii 

lii:j 


IT  It),  poal  astir.il  ' 


c.ial  ll-   lir.'i 

•■|l'' 
11  -hlltli.  .Ji.ol 


26.     Kquiv.ilentevai«mitmnfn.mamUt^-l2;i'.p^^^^^^^ 

12°  I''.  I"  r  11).  of  .■.imlmsliMe  con.-'um.'.t 


27      Equivalent  rvap.irati.m  from  an.l  at 
28.     Equivalent  .vaporali.)!!  from  an.l  at 
(Item  llH-ll.'m  S) 


Effi.  1F.N<"». 


2!).  Calorifii.'  vahi.^  .)f  .try  .•-«   per  11).  ( U     .1  ■)  „.  ^ 

30  Calorific  value  of  the  .onil.u.sl ibl.-  per  lb.  ( U.  1  t       ■  ■  

31  Efficienev  of  boiler  (ba.xMl  on  eombustibl..  e.,nsume.l)     /,  ).   

32.  Efficioney  of  boiler,  ineludinp:  grate  (bas.-d  on  .Iry  ...al )  (   ,  >    

Kl.tK   (j.^SKS. 

•«  nrv  flue  ca-ses  per  lb.  earbon  (from  gas  anal.vsos)  (lbs.)  .,,  ,u,. 

33.  1  Jr>  n.iL  ^a-si  s  p.  ^^^  ,.„,„i,„„  ibl,.  consumo.l  ( from  gas  analys.- )  (lbs. 

5f'  ,  ••  ,lrv  I'oal  (from  m"  analyses)  (lbs.) 

36  Proportion  of  h-at  of  fu'el  in  eseaping  ilry  flue  Ra«es  Cc)- 


I  .iOJO 

1 4550 

.V2  0 

.•.o-o 


J.! -4 
20  1 
150 


GRAPHIC    RECOF 


ECORD    OF    BOILER    TRIAL. 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  204. 

Uatr— July  8,  1907.  Trial  No.  G.C.T.  9. 

OBHEUV.VTIONS  OF  (iKNKU.\L  ('ONDITIONS. 


H   and  W    Nc    1  lioilcr  work- 


Notes. 

Wfiithor  warm  anti  atill,  turninn  »n  wet  a*  noon. 


Tiim'. 
a.m. 
7  30 
7.53 
S.37 
!"  12 
'.I  45 

12.25 

5.30 


.,!p  with  No.  204  coal. 


Pressuro,  50  lbs. 


Fin:  thoroughly  ch'ani'il 

Tubes  elcaneil.     I'rt'ssurc,  j.. 

Trial  Ntartpcl.     Fire  2' thick  well  burnt  Ihroiinh. 

Fire  5"  thick,     foul  docs  not  appear  to  cake,  but  burns  with  much  flame. 

Air  admitted  above  fire.  ,     ,™     i  f  i 

Fire  cleaned.     147  lbs.  of  a.shes,  (•inder>'.  anil  clinker  rcmove<l.     The  latter  formed 

about  50':^  of  whole  and  was  iH)rous,  viscous,  and  whit  ish  in  colour. 
Fire  cleaned.     115  lbs.  of  ashes,  cinders,  and  clinker  removed. 
Trial  stopped.     Fire  verv  similar  to  start .     74  lbs.  ashes  raked  out  of  pit. 


ClINKF.U  .VXD    .\SH. 

262  lbs.  clinker. 
74  lbs.  ash. 


RECORD  OF  COAL  CONSUMED  DURINCi  BOILER  TIUAL  No. 


Weight  of  co:il 

fired. 

Time. 

During 

Total. 

interval. 

.■<tart  8  37  a.m. 

s  oi 

177 

177 

0  12                        .... 

173 
192 

350 

;>  37 

542 

10.25   

202 

744 

11.03   

184 

928 

1 1 . 25   

141 

183 

1069 

12.03   

1252 

12.40 

195 

1447 

12  55 

176 
160 

1623 

1.29 

1783 

1..55 

182 

1965 

2.40 

171 

2136 

3  14 

180 

2316 

3  38 

152 

2468 

4  20 

186 

26.54 

4.55 

165 

2819 

5  20 

160 

2079 

5  43 

155 

3134 

0.03 

174 

3308 

t;  37 

83 

3391 

Composition  of  flue  gaaes 
by  volume,  per  cent. 


Of 


5-6 

1- 

6-4 

3- 

7-7 

0- 

7-2 

0- 

5-8 

1- 

6-8 

0- 

6-6 

0- 

13-2 

0- 

9-3 

0- 

9-3 

0- 

8-4 

0- 

91 

0. 

8-7 

0- 

4-2 

0. 

41 

3- 

6-6 

0- 

8-4 

0- 

2-6 

0- 

81 

0- 

7-0 

0- 

CO 


1-7 
}-6 
)-2 
30 
l-O 
11 
10 
)0 
)-2 
11 
)-0 
)0 
10 
)6 
}0 
)0 
10 
1-4 
10 
10 


0-5 


-.       yi    ^    J    ....— ^-„ 


8t) 


OBSERVATIONS  MADK  DIUING  BOILER  TRIAL  No.  9 


Time. 


8.37.. 
8.51.. 
9.05. . 
9.20.. 
9.35.. 
9.50.. 
10.05.. 
10.20.. 
10.35. 
10.50.. 
11.05. 
11.20.. 
11.35.. 
11.50.. 
12.05.. 
12.20., 
12.35. 
12.50. 

1.05. 

1.20. 

1.35. 

1.50. 

2.05. 

2.20 

2.31 

2.50. 

3.05. 

3,20. 

3.35. 


(l!ii:t;c. 


Temperatures 
"F. 


,  Uruft  int-surcs, 

inchfs  of 

water. 


1!)8. 

per 
B(|.  ill 


Boiler 
room. 


rluo 
giiscs  at 
entrance 
In  flue. 


103 
115 
115 
107 
102 
97 
102 
115 
110 
110 
107 
111 
112 
110 
111 
105 
115 
116 
110 
120 
112 
113 
114 
114 
116 
110 
112 
116 
112 
116 
107 
116 
109 
110 
115 
114 
88 
115 
111 
110 
111 


88 

90 

90 

91 

91 

92 

93 

94 

95 

95 

94     I 

94     I 

93 

95 

93 

92 

94 

91 

91 

90 

90 

90 

88 

88 

85 

84 

85 

86 

86 

85 

84 

84 

84 

86 

88 

85 

01 

82 

83 

82 

82 


480 

463 

455 

440 

470 

445 

440 

465 

440 

470 

485 

490 

485 

575 


Feed 

Water. 


67-5 

68 

68 

68-5 

69 

69 

69 

68-5 

68-5 

67-5 

68-5 

69 

69 

69 


In 

!ish-pi'- 


Oti) 

oy 

500 

68-5 

445 

69 

420 

68-5 

445 

69 

495 

70 

500 

70 

500 

71-5 

475 

71-5 

510 

70 

515 

70-5 

490 

70-5 

525 

71- 

540 

71-5 

530 

71-5 

545 

71-5 

520 

71-5 

505 

71- 

480 

70-5 

480 

71 

515 

71 

055 

71-5 

510 

71-5 

565 

71-5 

530 

71 

580 

71 

485 

71-5 

At 
entrance 
to  flue. 


apparently 

evaporateu 

in 

interval. 

lbs. 


499 


09  9 


net 


SIM.MAIIV  OK  OHSKHVATION.S 


ti 


Dale— July  S,  l!iU7. 
("oniincnccd — 8.37  a. in. 


Uoikr— B   and  \V    No.  1'. 
Ended— 0.37  p.m. 


.\t  MiHill  rniv('isil.\ 
Duration — 000  iiiin.-'. 


(lliNKR.\U. 

Method  of  stoking Hand-spreading  on  alternale  >ides 

Kind  of  draft Natural 

Condition  of   boiler  and  date  of   last  cleaning      Thoroughly   eli'uned  June,    1007. 
I'roh  water,  July  4. 

Tubes  eleane<l " "  ■  J'*  "-ui. 

Fire  eleaned 7.30  a.m.,  12.25  and  5  30  p.m. 


i 


KlEI-. 

,.      ,     ,        ,  No.  204.     iSi.x   foot   seam,  Vale  Collieiy,  .\eadia    Coal    Co. 

0.     ..mil  ol  coal  ,(<)vt.r  J 'screen  and  picking  belt). 

7      Analysis  of  drv  coal  by  weight  (%),  C  =  71-7,  H=4'.'.  S=10,  N  =  l-7,  ()=JSS, 
Ash  =  12-6" 

,S.     Calorific  value  of  dry  coal  B.T.U.  per  lb 12760 

•J.     Moi.sturc  in  coal  as  fired  (%) 3-9 

10.  Weight  of  coal  fired  (lbs.) 3391 

11.  Combustible  matter  in  ash  and  clinker  (',() 14'3 

12.  Weight  of  clinker  (lbs.) '■iC^ 

13.  Weight  of  a.sh  (lbs.) "4 

AiB  AND  Flue  ti.\s. 

14.  Air  pressure  under  fire  (inches  of  water) — 0()2 

15.  ■  above  fire        "  "         —0- 17 

16.  "  at  damper        "  "  t'!'^'^ 

17.  Amount  of  damper  opening Various 

18.  Temperature  of  air  in  boiler  house  (°F.) ,  .  .  .  , 89 

19.  Flue  temperature  (°F.) 499 

20.  .\nalysis  of  dry  flue  gas  by  volume  (%),  C0,  =  ll-4,  0!  =  7-3,  CO  =  0-5,  N,  =  80.8 

Water  and  Steam. 

21.  Temperature  of  feed  water  (°F.) 09-9 

22.  Total  weight  of  feed  water,  corrected  for  difference  of  level  (lbs.) 18257 

23.  Water  level  in  gauge  at  start  (inches) 4| 

24.  Water  level  in  gauge  at  finish  (inches) 5  A 

25.  Correction  for  difference  of  level  included  above  (lbs.) 06-5 

26.  Steam  pressure  by  gauge  (lbs.  per  sq.  in.) UO'O 

27.  Barometer  reading  (inches) 29-58 

28.  Pressure  in  steam  calorimeter  by  gauge  (lbs.  per  sq.  in.) 8-3 

29.  Temperature  in  steam  calorimeter  (°F.) 238 

Notes. 

Air  adimttcd  over  fire  from  9.45  a.m.  to  close.     Clinker  porous,  viscous,  and  friablt^  when  cold,  whitich 
in  colour.     Coal  burned  wi'h  much  flame.     Weather  warm  and  still,  turning  to  rain  at  noon. 

(Fixed  carbon .^4-2 
Volatile  matter 33-2 
Ash 12(1 
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81'MMAKY  OK  RESILTS 
Mu.le  on  B.  i.n.l  W.  N«.  2  Boiler,  at  Mcdill  Univcreily. 

Supt-rheatinn  Surface  (sq.  ft.)— Ml. 
Barometer  a.  s.ar.-.0.«4.  At  fi„ish-'29.51.  Mean-.O-SS. 

TC^AL  gUANTITIF...  ^,^^^. 

1  Date  of  trial 1000 

2  Duration  of  trial  (hours)  3391 

3".  Wfitiht  of  coal  as  find  (U.s.)  ^     ,  -  - 3-» 

4  Percentage  of  moisture  m  ooal  a-s  tireil  ( /c) 325s 

fi  Total  weiRht  of  dry  coal  tired  (lb.-.) 330 

l     ^w4htofoomlMJs,j.^c^M.med,^^^^ 
,1-    g^M'\^a:^"vi::r::?^^irdr;  .eam  from  actual  fee.1  water  tern-  ^^^^^ 

„:     K^r^n,  i^SoS^ni^r  ...m  fromand  at  in2-K.  (Ih.) 21140 

HorRLY  Quantities.  ^^^^ 

12      Drv  coal  lire.l  !mt  hour  (lbs.) ,         „,  v,„„r  (ih«  ^ ........  19-4 

3      Drv  coal  r.er  square  f(«>t  of  grate  surface  iH-r  hm.r  (  bs-V  ^^  ,ibs  )  1776 

4.     Wat.r  evaporated  per  hour  corrected  f°';,,'J''f '.^>.,^fi?*X  "■'■'''- -^H^ 

15.  Equivalent  evaiK,rat.on  per  hour  from  and  at  2U    i  . ^>'^^       j       „f  ^^.^^„ 

16  p:qiiivalent  evaporation  per  Hour  from  and  at  Jl-   !•.  per  squa  ,^^^ 

licalinf?  surface  (Ibs.l 

AvERAOE  Pressures.  Temperatures,  Etc. 

17  Steam  pressure  by  gauge  (lbs.  ,  sq.  in.)  -^^    ; .GQ^it 

8      Temperature  of  feed  water  entermg  boiler       g.  K  499 

\l      Trmp.Tature  of  escapmg  ptises  from  hod  r  (    '?•  ^  '^  ^  -    . '      '    o-  21 

20      l>n  ss'.ire  of  draft  between  damper  and  ash-pit  (ins.  of  water)  ^^ 

21 .     Percentage  of  mni-iture  in  steam 

Horse-Power. 

,•10 

22      Horse-iKJwer  developed  (Item  15-i-345) .  ^    '  !  .  .60 

•21      Builders'  rated  horse-power ■ -\ .102 

24.     Pereentage  of  buildersHrated  hors.-power  developed 

Economic  Hesults. 
25      Water  apparently  evapo.ate<l  under  actual  conditions  per  lb.  coal  as  fired     .  ^^ 
(Item  9 -H  Item  3)     .  .  ,,.,,.,01,-  _prih  coal  as  fired  (Item  11 -H  Item  3)  0-24 

26.  Kquivalent  evaporation  from  and  at  212  Fl^rlb^^  l  H^ltem  5)  6-49 

27.  Equivalent  evaporation  from  anj^  "*  -'-  ."^  F  ner  b  of  combustible  consnimed 

28      Equivalent  evaporation  from  and  at  212    H  .  per  in.  01  com  7-60 

(Item  Il-Hltem8) 

Ekficiencv. 

,,    ,,,T,-^  12760 

29.     Calorific  value  of  dry  coal  per  lb.  iB.l  .1  .)  ^  ^^        14600 

^n      Calorific  valucofthecombustibleperlb.(B.  I. L.).^..^;.  ^q., 

f^      FffiScv  of  boiler  (based  on  combustible  consumed)    'r)  ^ 

I2.     Efficiency  of  boiler,  including  grate  (base<l  on  dry  coal)  (',) 

33.     Dry  flue  ga«,per  lb.  -■:;;-^-:K;::S1f;^ias  analyses,  (lbs.)! : : ! : : :  f\ 

if  "  ••  drv  coal  (from  gas  analv.ses)  (lbs.)        j^  r 

3fi".     Proportion  of  heat  of  fuel  in  escaping  <lry  flue  gases  ( ,c) 


GRAPHIC     RECO 


I     ; 


I 


f- 


|-;!a  <r.     ;•»  ! , I      -.-L-i l-i -h-l-  4— 1|4— 1 

r'-'  iT—  -U+fi-iU-U-t-r-if^ 


RECORD    OF    BOILER    TRIAL. 
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Appendix  II.  Vol.  IV 


fi 


1 

i 
i 

i 
( 
7 
8 

« 
IC 

11 


u 
la 

14 
IS 

i« 


17 


21 


23 
23 
24 


2S 


28 


2« 

30 
31 
33 


33 
34 


HI) 
TRIAL  OV  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  16. 

Dati— Aug.  111.  1007  Trial  Nimilxr     • ;,( '  T.  .'li 

OBMKHVATIONS  OK  CIAKH AI.  (  ONDITKINS 

Ifotet. 

FiM,  iliU  wemlwi.     No  1  M,  aud  W.  boikr  working.     Hot*!.*  Iwikr  *lmi  li'twrt      Kf^li   w!ti»T  Aui    17 
lie  4' to  •* -hick  thrniwhout. 

Tinif. 
7  20     Kur  cIpbiimI  uiuI  inadr  up  with  No.  Iti  toul.     I'ri'B.'Oirc.  40  lli». 
7  45     Tiilx's  cIcttniHl 
S  4'>     Trial  slartpil.     Kirr  :{'  tliiik  biirninic  brightly      I'rcsMiin',  110  lh»      (hill  in  tire 

(l(Mjr  t(|«'ii. 
1.'  j:i  to  rj.JS     Kirt-  rlcanol.     H(i  lbs    of  clinker  with  .sonii'  ciinliTM  rrnmviKl.     t  linker 

lliiek  uml  viwroUH. 
.")  19  to  .)  :.'S     Fire  eleaned.     117  lbs.  of  rlinker.  itHhos,  and  einders  removeil 
6.45     Trial  St opp'd.     Firi;  very  diiivilar  to  .start .     811  Ibn.  of  a-ihi"  raked  from  pit. 
MIow-ofT  I'Natiiined  and  found  tight 

(l.IVKKIl     \M)    .\-ll 

Zir.i  lbs.  ehiiKei. 
s:\  II..,.  ash. 


UKCOUD  ():■■  K)AL  CON.SIMKI)  DlUlNt.   H(»II.I:H  TUIAI.  N...  M 


Time. 


Start  8. 45  am 

0  15 

it. 35 

10.01 

10.46 

11. M 

12  38 

1  00 

1.22 

.•05 

2  46 

:i  28 

4  21    

5  17 

.V»5 

ti  14 

•i.45 


Wfit  hi  of  coal 

Tine 

roni|K)Bit 

on  of  flue  gaMfl 

fired. 

of 

by  volume,  per  cent. 

sampling 
flue 

During 

Total. 

gases. 

CO, 

0, 

CO 

iiitprx'al. 

263 

263 

9 .  10 

11    I 

( -  i 

(1-0 

)7H 

441 

9  43 

US 

7  tl 

0    1 

183 

624 

10.10 

lO'O 

.S-5 

DO 

183 

807 

10  30 

9-3 

s-9 

oo 

205 

1012 

11   07 

lOH 

7  2 

0-2 

185 

1197 

11   411 

9-5 

.S3 

0-2 

17,S 

1.175 

12  05 

8-0 

111) 

0-0 

173 

1.54K 

12  37 

l()-9 

0-9 

0-2 

158 

1706 

1   OS 

7-4 

114 

DO 

197 

1903 

1  40 

9-6 

S3 

01 

2(Mi 

2109 

2.10 

6  7 

121 

O'O 

1.8:5 

22'I2 

2    10 

111 

7  11 

00 

171 

2463 

3  (111 

9-S 

S-2 

oo 

187 

2650 

3  3(i 

9-7 

s.s 

oo 

184 

2H34 

4   10 

(i.H 

13  2 

o-o 

KK) 

2943 

4  36 

9-0 

U)  4 

III) 

5   10 

5  4 

14S 

oo 

5.40 

10  9 

11-9 

oo 

6.0.-) 

S-2 

HO 

00 

6  30 

6-8 

11   4 

oo 

91 


OO 


r 


1H) 


UUhLUN  ATI..N>  M'VI     I  '  HlNii  1«)1U:K  TKlAl,  No.  J« 


III 


Timi'. 


H  45.. 
9.0(> 
1»  15 
1)  30 

I)  45 
10  00 
10  15 

10  :«) 

10  45 

11  (H) 
11  IS 
II   30 

11  45 

12  "Kl 
12   !5 

12  :«> 
12  4;. 


(M) 
15 
30 
45 

m 


2.15 
2  30 

2  45 

3  00 
3.15 
3  30 

3  45 

4  (H) 


15 

30 

45 

(K) 

15 
5  30 
5.45 
0  (10 
(1  15.  . 
fi.30.. 
0.45 


K I  CM  1. 1 

I  ciiii|ii'. 


Drjit  iircBHun 
iTiclun  of 
natir. 


I"  r 

'|.  in. 


IIU  I 
113 

110  I 

107  ! 

112  i 

119  ! 

114  ; 
111)  I 

l.'O  ' 
114 
IIH  > 
117  I 

105  : 

103  I 
IIS  i 
S!» 

UK 

111   I 

110 

122  I 

113 

lie 

120 

105 
<(0 
lOS 
lOS 
IIH 
104 
10« 
119 
103 
105 
110 
103 
110 
122 
122 
121 
123 


;4 


>  I 

>2 

^^2  , 

h3  ; 

H4  ' 
h3 

K3   ; 

«7 
S3 
83 

S3 

S3 

S4 
H4 

H5 
S5 

SH 
HS 
SS 
87 
87 
87 
87 
87 
87 
.s7 

Ht) 
S'l 
SO 
85 
87 
86 
S5 


\V."trr 


In 

inli-pit. 


5.H 

51 

Wh 

uiKI 

.VK)  '■ 

4t'>0 

490 

4(15 

405  \ 

435  ! 

425 

475 

400  ' 

500 

525 

5(K) 

5(M) 

500 

500 

55(1 

.Vill 

550 

550 

525 

500 

525 

525 

5-.'5 

475 

1.-.0 

440 

635 

550 

(•)50 

575 

550 


I  litriiini 
lo  Uuc. 


111-9  i    83-7 


514 


7(1  5 

7u  ■> 

70  .. 

70  -. 

70-5 

70  5 

70-5    ' 

70  5 

70  5 

70-5 

70-5 

70-5 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

'_!!_- 

!     70-7 


(15 
•  15 

■  on 

(15 

-  (»5 

■  05 
()5 
(15 

-•05 

■  05 
()5 

-•05 
-•05  1 
-•05  i 
-•05 
-•05  i 
-05  ; 
-•05  i 
-•05 
-•05  , 
-1)5  ! 
-05  I 

-  -05  '■ 
-•05  1 
-•05 
-05  ; 
-05 
-•05  i 

-•05 ; 

-•05 
-•05 
-05 

-  ■  05 
-•05 


;15 

35 
35 

35 
35 
35 
•  3.'-- 

■  3r. 

■  35 
35 
35 
35 
35 
35  ! 
35  ; 

•35  ! 
35 
35 

-  •  35 
•35 

•  35 
■  35 

-  ,(5 

-  35 
-.,35 

-  ■  3."i 

-  •  35 
-■2S 
-•28 

■  2H 

•  ■2S 

-  28 
-■28 

-  •■JS 


-^  ■(••"l 

-     JS 

-  •  (15  ; 

-■28 

-  •  05 

-  ■  28 

1      -•05 

-■I'S  1 

1      -•05 

-  ^28 

'      -•05, 

_  ■  'iS  ' 

-05  ' 

-  .  28  • 

\Va(.r 

iippiircntly 
vu|)orBt<'a 

m 

intnrvMl. 

It-  . 


129  5 

134  ■  5 

(109  5 

••.31 

446 

577  5 

451 

49(1 

500 

402-5 

531 

390 

4:w  5 

45(1 
241 

073  5 

356  5 

454 

437 

(•(07  5 
162  •  •". 
5  20  5 
.".25 -.'i 
589  ■  5 
32  '  5 
565 
443 
471-5 
365 
413  5 
621 
323  •  5 
311-5 
226  ■  5 
451 
463  -  5 
.■,33-5 
477-5 
.■.05-5 


-•05 


•  33  I  1^091-5  net 
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Ditu     .\iw.  I'',  l!Mi7. 
( 'miiinriHTil     >•  l.'i  a.iii. 


Moilrr     II   :.n.l  W    No   J 

lillilnl       ti.i'l  |1  III 


\i  MKiill  I'mvcri'ils 
Idiriiiiiin  — tilK)  niiit- 


(•KNKIIM.. 


ll;iiiil-i|)ii  :iiliiiK  1)11  allrrmiti'  r-uli^ 
N  III  III  Ski 


1.     M.iliul  iif  -iLkiin: 

i.     Kiii'l  'if  'Irafi  ,.,>.» 

3.  ('oiiililiiiii   (if   ImmIii    mill    •lull-  iif    liiit   ili'uniiiK.      rii'iinmlily  iliniiiii  Jiiin-,   H«># 

1' ri  <li  will  IT,  AiiBM-i  1  r 

4.  Ti.Im'k  i-li-amil     ,  ^  ^-i  »  "' 

5.  liri<-lciiiiiMl  7  JO  11.111  ,  IJ   ;i'   iii.l  J  20  11.111 


FCEI,. 


Kinil  of  coal  

.VniilyHin  'if  ilry  coal  liv  wcinlil  I '  i) 


No.  Uh-FiHinl  M'lilii,  .Mian  Shaft  (  (illitiy  . 
\Arii'lia  ('(ml  Co.  «»v.r  picKiiiK  l«  It  (inlv. 
("-7M.  11  ■=»•«,  S  >n  n,  N,-l  !i,  ()  =  7-5. 

.VHh  =  H-3 


>>  Ciiloritic  value  <if  ilry  cdal  H.T.r    |«'r  lli 

I.  >I(iiHtiir"  in  niul  ax  tinil  Ci) 

10.  Weight     .  ('(iiil  firiil  (Hih.) 

11.  ( 'iiiiiliUMililr  inaUiT  in  luli  and  dinkier  '.'  i) 

12.  W  finhl  (if  cliiikiT  (llw.) 

13.  Weight  of  ash  (lbs.) 


1323(1 
l-N 

-.'943 

12  » 

203 

H3 


14. 
Ifi. 
IH. 
17. 
18. 
19. 


Air  and  Vwk  (i.«t. 

Air  pressure  umliT  tin'  i inchc.-*  of  water)   — 0' 0.'> 

above  liri;          "         "         -0-2f) 

at  il  iiiiper  "         "         -0-33 

Amount  of  ilainixT  oix'niiin VarHjUi- 

Trmpcratiiri"  of  air  ill  *>oilor  house  (°K.) 83-7 

Hue  tctii|KTUtiire  ("I'.j 514 


2W.     Analysis  of  .Iry  flu<>  Ras  by  vi.Iuine    '; ) .  ..CO,  =9- 1.  ():  =  ',)-.V  CO^Od,   N:  =  Hl-4 


Watek  and  Steam. 

21.  Ttnincruiii  ■     'f  feed  water    °I''.) 

22.  Total  weigh      '  feed  water,  eorieeleil  for  ilifterencc  of  level  (Ib.-^. 

23.  Water  level  in  gaiine  at  ,«tart  (inehe-<) 

24.  Water  level  in  uaimtt  at  finish  (inehes) 

25.  ("orrii'tiiin  for  dilTerenee  of  level,  ineliiili-d  above  l,lb».) 
20.  Steam  pres-nre  by  gaiine  (lb».  per  sq.  in.) 

27.  Barometer  reading  (inches)  

2S.  Prosiure  in  steam  calorimeter  by  gauge  (lbs.  per  «([.  in.) 

29.  TenipenUure  in  steaui  calorimeter  CI'.) 


ISOitl 

3n 

()3S 
111  '.1 

;!•■  0 
JO  .■> 

_'00   7 


Notes. 

Air  adiniltf'il  ovtr  tin-  ihrimKlioiit  trial      (  imUi-r  thick  ami  visfoui*.     WVathi-r  I'm*'    nd  sill 

[  t'iiiid  carbon  .    ,      .Vi  4 

Proximate  analysiHof  liry  coal  by  w*i«ht  %  \  Volatile  maiti>r ;J3  a 

I  A»h H  3 


^jw.>7mm 


*        ^^ 
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SIMMAUV  OF  KESLLTH 
Ma.ic  on  NO.  2  U.  ai.-l  W.  HoiUr.  :il  MKliU  rnivcrHity. 


Barometer  at 


Superhi'iitiiid  Surface  (sq.  ft.)— Nil- 
si  urt-:«)- OH.  -Vt  fiiii»li-2!l-72. 

TllT.M.   tJi'ANTITIKS. 


Mean— 29-90. 


3. 
4. 

5. 
(i. 
7. 
8. 
9. 
H). 

11. 


■.1  ('.). 


Date  of  trial 

Duration  of  trial  Oioum) 

WeiRht  of  coal  as  fired  (lbs. ) 

PcnK'ntftRt'  of  moisture  in  eoal  as 

Total  weight  of  ilrv  c'oal  fired  (lbs. 

Total  ash  ami  refuse_(lbs,)      .  ^^  ^^^    ,  ^  ^  ^__^  ^^^  ^^^  i^..;  (fc)  weigh.-<i..^9|9 

18091 
steam   froiii   actual  feed  water  fern 


lV»/8/07 
1000 
2943 
.1-8 
2890 
.286 


IVreentaee  of  a.sh  and  refuse  in  d...  . . .--  ,    , 

Tot-il  weiKht  of  combustible  eonsume.l,  from  analvs<'S  (""'J^  .  .  ; 

wrature  and  iKiiler  iiressure  (lbs.) v  i..  (lu,  . 

Kc.K't  water  .vaporateil  into  dry  steam  from  and  at  212    h.  (lbs.) 

HorHl.V    IJlANTITIES. 


17978 
21370 


12.     Dry  coal  fired  i«'r  hour  (l'>s 


n'  Dry  coal  per  s<  uare  foot  of  prat.'  surfae.  per  hour  (  bs.)^^. 

4;  W?ter  evUr»te.l  p.;r  hour  correCe.    ^-UfX^'vl^- 

15.  Kquivalent  evaiH.rat  1011  per  hour  from  and  at  21-^   I  .  Ubs^r 

16.  Kquivalent  evaporation  per  hour  from  and  at  212    \.  p.r  sqi 


Cquivalei 

heatinfj  surface  (lbs.) 


8(iuarc  foot  of  water 


.  .    289 

17-2 

1797-8 

.    .2137 

3-34 


17. 
18. 
19. 
20. 
21. 


•j3. 
24. 


.\VERAUF,    PllKSSlIllES,    TeMI-EH.^TI  IlES,    KtC. 

Steam  pressure  by  gaune  (lbs.     sq.  in.)  -  ■  ,; ;    /  .70-7 

Tempeniture  of  fee.l  water  enf-rinR  boiler   deg.  K  514 

Temperature  of  escaping  gase.s  from  boiler  (<^P- *■'  ,  „  .     -  o-28 

Pressure  of  draft  between  .lamper  and  ash-pit  (ins.  of  w ater)  ^^ 

Percentage  of  moisture  in  steam 


HOBSE-Pi.  VER. 


.61-!" 


25. 

26. 

27. 
28. 


Horse-jMjwer  di-veloped  (Hem  15-5-34}) \mVi 

Rudders'  rated  horse-power ,       ■        i 103-2 

Percentage  of  builders'  rate<l  horae-power  develope.1 

Economic  Results. 
Water  apparently  eva,K.rated  under  actual  conditions  per  lb.  coal  aa  fire.1   ^^^ 

(Item  9^ Item  3) .  .  .  „\  „ -9190  F  ™-r  lb  coal  aa fiml  (Item  ll-vltem  3)  7-24 

Equivalent  evaporation  from  and  at  21 2   F.  prr  lb  coa^  a«  j         j  1  ^ ^^^  5)  7 .  39 

Equivalent  evaporation  from  and  at  21.   !■  •  P<;'^  '"j™  ^'f^ombustible  congumed 
Enuivaleni  evap  .ration  from  and  at  212    Y .  per  id.  01  comu  ^^^^ 


Equivalent  evap 

(Item  11-i-ItemH) 


EFnCIENCY. 


13230 


29.     {Calorific  value  of  dry  eoal  per  lb.  (BJ-l'-)   ■^■.-  ...........     149i20 

30      Calorifie  value  of  the  combustible  ijer  lb.  (»-i-^  ;';_,.   -i,, ;  55.O 


30 
31. 
32. 


Efficiency  of  boiler,  including  grate  (based  on  dry  coal)  (%) 


Flue  (ixsEs. 


33. 
34. 
35. 
Srt. 


carbon  (from  gas  analyses)  (lbs.) 


.27-3 


Dry  flue  gas  per  lb.  -"^^S^^  ^J^^^Tf^'  as  anah^)  (lbs.)   .....  .^2 


drv  coal  (from  gas  analyses)  (Ihs-) 
Proportion  of  heat  of  "fuel  in  escaping  dry  flue  gases  (  /c) 


.15- 
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93 
TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  1 

Dat(^-July  1!!),  1907.  jrhil  Num»M.r-c:.C.T.  17 

OB.SKRVATlU.N\S  or  (iKNLKAL  CONDITIONS. 
Notes. 

B.  and  W.  boil.r  NO.  1  working      Wiathir  Hue  anil  warm 
Tinif. 

7.45    Tubes  oleaiKHl. 

n  9S    JSI^'re  cleaned  ami  made  up  with  No.  1  coal.     Pressure,  75  lbs, 
1038     GriUcloTwf^'     *"'■■'' 2*' '•''•^'' '*■'•"  *'"™tthrouKh.    Crill  in  lire  dmir  half  oih.m. 
2.25     Fire  sliceil. 

4.00     Fire  HJiccd.     18  lbs  of  thick,  porous,  friable  chnker  rfii.ovc.j. 
5.15     Pire  sliced.     39  lbs.  of  clinker  removed. 

2?5  %^-^,^  .  ^'"''  f'Pan.wl-     153  lbs.  of  clinker  nmoved  without  difficult  v. 
I. IS      I  rial  stopped.      Pire  similnr  to  start.     79  lb-    c,f  ashes  raked  from  "pit 
Blow-off  ixanuned  and  found  tiRht. 

('li.nkek  a.nu  A«h. 

210  lbs.  clinker. 
79  lbs  !u!i. 


RECORD  OF  COAL  CONSUMED  DURlNt;  BOILER  TKIAI,  No.  17 


Time. 


Weight  of  coal 
fired. 


During 
interval. 


Start  9  10 

9  25 182 

9  47 170 

10.18 181 

10.47 162 

11.10 155 

"2  05 152 

100 163 

125 159 

2  09 185 

2  45 154 

3.18 169 

4.07 1,58 

4  35 176 

3  33 159 

«  07 186 

«-50 157 

7.13 53 


Total. 


182 

352 

533 

695 

8,50 

1002 

1165 

1.324 

1509 

1663 

1832 

1990 

216<> 

232.') 

2511 

2668 

2721 


Time      JCompoeition  of  flue  „_ 
of        I       by  volume,  per  cent. 
.sampling 

flue  I 

gases.      I     CO,    ■      O:      ;     CO 


jiSaniplinfE 


doubtful 


IV 
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OBSERV.ATIONS  M.\DE  DURING  BOILER  TRIAL  No.   17 


Steam 

prexBure 

paupe. 

Draf 
Tempcrature.s                      i 
•F. 

t  I)! 

iclu 

W.lt 

,it. 

! 

0 

01 

0'. 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

l:AXUI'C.-, 
8  of 

er. 

At 
entrance 
to  flue. 

-•25 
-•25 

-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-■25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-■25 
-■25 
-■25 
-■25 
-■25 

Water 
apparently 
evaporated 

Time. 

lbs. 

per 

sq.  in. 

Boiler 
room. 

Flue 
pases  at 
entrance 
to  flue. 

Feed          In 
Water,    ash-i 

71-5 

71 

70 

70 

70 

705 

715 

705 

70 

715 

71 

70^  5 

70 

71 

70^  5         - 

71 

70 

71 

71  5 

72-5 

725 

71 

71 

71 

705 

705 

705 

70^  5 

70^  5 

705 

70-5 

71 

71 

70^  5 

71 

71 

71 

71 

71 

71 

71 

in 

interval. 

lbs. 

9  10 

100 
114 
118 
110 
103 
116 
115 
113 
109 
113 
113 
103 

99 
108 
108 
109 
104 
104 
104 
104 

98 
118 
122 
114 
122 
114 
108 
118 
109 
108 
112 
108 
112 
104 
113 
108 
100 
107 
117 
117 
100 

89 
90 
91 
91 
93 
93 
93 
94 
94 
95 
96 
95 
95 
97 
98 
97 
97 
98 
99 
98 
98 
97 
96 
97 
97 
97 
95 
94 
96 
95 
92 
92 
93 
94 
91 
92 
98 
93 
92 
91 
91 

450 
415 
435 
435 
4.50 
475 
475 
465 
4.50 
435 
430 
425 
410 
425 
415 
425 
410 
415 
425 
410 
410 
425 
400 
435 
4.50 
440 
454 
415 
435 
435 
440 
420 
410 
425 
410 
400 
420 
480 
516 
560 
595 

9.25 

1485 

9.40 

9.55 

448^5 
468 

10.10 

10.25 

494  5 

487 

10.40 

513 

10  55                

532  5 

11.10 

11  25         

352  5 

449^5 

11.40 

11.55 

662  •  5 
531 

12.10 

12.25 

506  5 
200 

12.40 

382  5 

12.65 

490  •  5 

1  10              .... 

426-5 

1  25 

481 

1 .  40     

353  5 

1.55 

445 

2  10 

443 

2.26 

380 

2.40 

354 

2.65 

423 

3  10              .... 

421  5 

3  25 

480^5 

3  40 

407  5 

3  55 

403 

4.10 

413 

4  25 

,524  5 

4.40 

267 

4.55 

515 

5.10 

5.25 

221  5 
343 

5  40 

325 

5  65            .          . 

333 

6.10 

6  26       

226  5 
411-5 

6  40              

570 

6.55 

516-5 

7.1.3 

616 

1097 

945 

440 

70^8 

01 

-•25 

17,034     net 
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Sl'MMAHY  Ol'  OBSKRVATIONS 


Uatt— July  J9,  1907. 
(."ommonced — 9.10  a.m. 


Boiler— B  and  W.  No.  2. 
Knded — 7.1.3  p.m. 


At  McOill  rnivprmtj'. 
Duration — 60.3  iiiin^. 


General. 

M<'tlio(l  of  utoking lland-sproading  on  altcnintc  sidos 

Kind  of  draft Natural 

Condition  of  hoilcr  and  dii(i>  of  la.-t  cleaning.   Thorouehlv  cli'iincd  June,  1(M(7     Frphh 
watrr,  July  IS 

'!'".!)<■«  rl"anc'l 74-,  ,,  „, 

V\t('  cIcaniMl H  (10  a.m.  iitid  0  plnr 


!). 
10. 

11. 


Kl'Kl. 

Kiiiil  of  (•(III  /*^"-  ' — Third  sraiii.     .Mbioii    Collie  rv,  Acadia  Coal 
'.Co.,   Stcllarton,   I'ictoii  Co.,     N.S.— It.O.M.    Coal 

.inaly.qs  of  dry  coal  by  weight  ('; ) v  "^'  ,^1,  ",r  1  'I'  .'"^  "  ■';  1; 

.  •  1     c        1        .-  1  ...  ™,.  ..  '  .N  =l-7,l)  =  0-3,  A.s(i  =  14-7 

<  alonhc  value  of  dry  coal  H.T.T  .  per  lb I'oSO 

.Moisture  in  coal  a.-i  fired  (' , ) "t.O 

Weight  of  coal  fireil  (Ib.s.) 0721 

Combust  ibli-rnat  tor  in  ash  and  clinker  ('/(} I4.6 

Weight  of  clinker  (lbs.) 9in 

Weight  of  ash  (lbs.) '■'■'■'■'■■■'■'■'■'.'.'.''../.'..'.'.'.'.'.'/.'.'.'.'.'.'..'.'...      79 


14. 

15. 
Hi. 
17. 
18. 
19. 
■20. 


AlK   .\ND    FlUK   G.\S. 

Air  pres.sure  under  fire  {inches  of  water) -0-01 

"  above  fire  "  "      —0-20 

at  damper        "  "       — 0-25 

Amount  of  clamper  opening Various 

Temperature  of  air  in  boiler  house  (°F.)  04  s 

Flue  temperature  (°F.) 445 

Analysi.-!  of  dry  flue  gas  by  volume  (%)— .•^junpling  doubtfuj. 


J  I. 

24. 
2,"). 
L»t). 
■-'7. 

■JH. 
L'9 


W.\TER  .\ND  Steam. 

Temperature  of  feed  water  (°F.) 7Q.g 

Total  w-eight  of  feerl  water,  corrected  for  difference  of  levd  (lbs  )  17034 

Water  level  in  gauge  at  start  (inches) 4  H 

Water  level  in  gauge  at  finish  (inches). .  4? 

Correction  for  difference  of  level,  included  above  (lbs.)  9.5 

Steam  pressure  by  gauge  (lbs.  per  sq.  in.) i09-7 

Barometer  reading  (inches) •>9.,50 

Pressure  in  steam  calorimeter  by  gauge  (lbs.  per  sq.  in.)      19-45 

HMiiperalure  in  steam  calorimeter  CF.) .'....'......'.'      '  28fi 


Notes. 

„«r.,„J''r    M™"'  ^i-'    ♦  »«• '"'.d  5  15  p  m.     Air  admitted  over  fire  from  9.1(1  to   II)  38  a  m      Clinkir  thick 
fiSe  and "^^rm.""    """"'"*  "■'"""'*  *'H'^"I'>'-    ^oal  coke,  and  burn,  «ith  n.uch  flLe  and  .moke      Weathc,: 

I,       .      ,  ,     .      ,  ,  f  Fixed  carbon 555 

1  roiimati'  analysis  of  dry  coal  by  weight  (%)  {  Volatile  matter .  .  29  S 

lA»h 14-7 


um '' 
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SI  MMAKV  OF  HEf<t  LTS 

Miulc  on  »   iiiKl  \V   No  i  Boiler,  at  Mrtiill  Tnivprxity. 

To  nctcTniine  quality  of  ("o«l. 

Kinil  of  Furl— No.  1.  Kind  of  Fuman — Fixp<l  bars,  30S  air  upace. 

Method  of  Starling  ami  Stopping  Test— Alt ematc  vA.SM.K  ) 

firate  Surface  (sq.  ft,)-16-79.  Water  Heating  Surface  (sq.  ft.j-ftW. 

Superheating  Surface  (nq.  ft.) — Nil. 
Barometer  at  «tarl-29o2.  At  finish- 2«-  49.  Meun-  l\i  Vi. 


i 

i  :   - 


i  \ 


3. 
4. 

5. 
fi. 
7. 
8. 
0. 
10. 

11. 


Total  (iiAXTlTiF.« 

Date  of  .ml -•;^^"J 

Duriitifin  of  trial  (houm) '"-". 

Weight  of  i-oal  a.s  firefl  (lbs.)  ,    r- » '^K 

I'ercentagi'  of  moisture  in  coal  as  tirctl  (%) ,* "L 

Total  weight  of  dry  coal  fired  (lbs.) -,,^^1^ 

Total  a«h  and  refuse  (lbs.) ,  ;  i    ,   ;i        ■  v,    i   •  r>  a 

Peroonhige  of  ash  and  refuse  in  drv  coal  (%)  (a)  from  analysc-.s  17 •  2:  (h)  weighed  10;8 
Total  weight  of  combustible  consumed,  from  analyses  (lbs.)  . 

Total  weight  of  water  fed  to  the  boiler,  corrected  for  dilTerence  of  level  (lbs.). 
Equivalent  water  evaporated  into  drv  steam   from  actual  feed   water 

temperature  and  boiler  pressure  (lbs.).    ._  ■     ^  .„.,o  r    .lu    >  Vnnso 

Equivalent  water  evaix)rate<l  into  dr>  steam  from  and  at  Jl.'   t.  (lbs.)  -<i"5" 


2208 
17034 


Horm.Y    QfANTITIES. 


26t> 
I.5-8 
1682 


12.  Dry  coal  fired  p<>r  hour  (lbs.) .  ,.     x 

13.  Dry  coal  per  square  foot  of  grate  surface  per  hoiu-  (lbs.)         __.  ^ 

14.  Water  evaporated  per  hour  corrected  for  ouahty  of  stcani  (lbs.)  «»^ 

15.  Equivalent  evaporation  per  hour  from  and  at  212   I .  (lbs.)  _    , 

\l.    Equivalent  evaporation  per  hour  from  and  at  212°  F.  per  square  foot  ol  water     ^  ^^ 
heating  surface  (lb«.) ' 


Average  Pressures,  Temperatores,  V.tc 


lUO 

70 


17.  Steam  pressure  by  gauge  (lbs.  ,  sq.  m.) .    -      - ,  • ,,,.. 

18.  Temperature  of  fee<l  water  entermg  boiler  (deg.  V.)  '"  ° 

19.  Temperature  of  escaping  gases  from  boiler  (deg.  t. )...... ^ 

20.  Pressure  of  draft  between  damper  and  ash-pit  (ins.  of  water)  "•  ^» 

21.  Percentage  of  moisture  in  steam 


22. 
23. 

24. 


25. 

26. 
27. 
28. 


29. 
30. 
31. 
32. 


Horse-Power 

Horse-power  developed  (Ilem  15^34})  ^'  ^j 

Builders'  rate<l  horse-power  ,       ,       j Q«.  «i 

Percentage  of  builders'  rated  horse-power  developed ""  " 


Economic  Resui^ts. 
Water  apparently  evaporated  under  artual  conditions  per  lb.  coal  as  fired 

(Item  9  + Item  3) „  „      ■  •..       '  i      c     wiV  _;  Vi  '■  v<., 

Equivalent  evaporation  from  and  at  212°  F.  ikt  lb.  coal  as  fired  (Item  1 1  -r  l.c 
Equivalent  evaporation  from  and  at  212°  F  jx-r  lb_  dry  coal  (Item    1  -  "f »« 
Equivalent  evaporation  from  and  at  212°  F.  pfT  lb.  of  combustible  coiisuni.  • 

(Item  11  H-It.  r    i) '" '" 


tj'20 
7-38 
:-.54 


Efficiency. 


2580 


Calorific  value  of  dry  coal  per  lb.  (B.T  U  ) .  'f^ 

Calorific  value  of  the  combustible  per  lb.  (B.T. t  •)■■■■,• 'ei*^ 

Efficiency  of  boiler  (based  on  combustible  con.sunied)  (%) 0"-o 

Efficiency  of  boiler,  including  grate  (ba.sed  on  dry  coal)  (%,) "'  " 


rtfPaNDIX    II,    VOL.    IV 


GRAPHIC    REC< 


tie 


!•«• 


RECORD   OF    BOILER    TRIAL. 


Al-FKNDIA    II,    Vol.    IV 


i 

* 

f 
7 
i 
t 

U 

tl 


12 
13 
14 
18 
19 


17 
IS 
19 
20 
31 


22 
28 
24 


25 

26 
27 
28 


•-'9 
30. 
SI 
32. 


1(1 
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07 
TRIAL  OF  B.  ARD  W.  No.  2  BOILER  WITH  COAL  N(     1001. 

l>atp-.\Uy  20,  lOOh  J  r ml  N umUr     <i.<    1"   31 

OWKItVATIONH  OK  (;F,NKI(  \I,  fONDITloNS 


RotM. 

II.  .Iili  Uulir  workrn«      B   »D<I  W    No    I  ni>l  norkmil      W      fli.  t  aw  bihI  r|c«f .  Ulrr  rlull  nwl  rU.wlir. 

'    35  Urc  'li'iitMvl  and  luiulc  up  with  No    |i.<)l  cua) 

■  45  TiilM'a  liliiwn 

«  :>■»  Si«rliil  triiil.     Kiri'  J',  fuirh  w  II  hunil  llirmi^h        MuniinB  Willi  Niiuikv  flitmr. 

9   i"  1  irv  1'. 

U  3..  (>|/»     il  Krill  liiiU  *«y. 

10  III  Ui„  M.'iiKnll  rult. 

:i   .'5  «»i)onc<i  (jri'l  Imlf  ".^iv 

JJ  '.iK  I'   I  vhw  tt.     ('Iii:k.  1  ittcil;   hntki'M.     \)<»  '  not  I'linir  rn  hiirti;  ri  niovoil  05  Hw. 

I  .'i;.  !  irill  ilfiiMst. 

5  l<l  hiiccd  (in-,  a.1  it  was  riillicr  clmkirci  up.  k''  intl  "ft"  <*> 

5  '.'(I  Aflir  rlu'iiiK  clinker  ii|i|>.  .iri-il  Id  lii-r    niniiinij  tlm.ciiili  fiurn. 

S.S.'i  Fire  rli'iiniil.     l.")J  I(k<   c'mk'T  i  imI;  ii  >i,'  vrd  ainl  lirol.  ii  up. 

tl.o">  Hnnovcil  105  llw   iikH  fn.-'i  iinilii  (/r  iii 

♦i  57  Trial  linwlitil.     Fire  im  m  -lurl 

t'onl  Kivi-M  off  iniicli  kiiioIc  ,  coki  -  l.iii  lilt!,-     ,,,,I.   ]„,  I,  ,,  um  uiiI,  viil.'       Would  be 
ciiilthlc  f>T  blmkinir  (criitp. 


HECORD  OF  COAL  COXSIMED  DIHINC   UolU.U  TIUAL  No.  31 


Time. 


.Mart  H  ,5oa.m, 

n  111   

!)  53 

10. 34 

11   13 

U  55   

12.o'5 

1.22 

1.57 

2.37 

3.20 

4.02 

4,45 

fi  13 

0  57 


WilRlit  of  coal 

Till. 

^<ji'. posit  ion  of  11 

>!<'  gM«a 

lired. 

of 
!-aiiiplili!; 

1;.V  voluinc,  pt 

r  (int. 

1 

flilc 

I  Hiring     i      T(    J. 

gasr.". 

■     r(\         C, 

ro 

iiucrviil 

i 

i                1 

..•5    1     10-2 

147 

147 

OKI 

1 

2  9 

l')M 

345 

it  33 

7  7     :       !t-2 

;       2  3 

2(t.S 

.553 

IG.OO 

7-8    1      '1  :', 

1<) 

187 

740 

10-3() 

7K           10-3 

1-3 

190 

•)30 

10  53 

8.8            il.'J 

1-8 

1!'4 

1124 

11   35 

5-4          13- 1 

I'l 

IW 

1322 

12.01 

8n   1    11-4 

'.)-2 

2(U 

152(1 

12  .35 

70     i      12-8 

0-3 

184 

1710 

12  52 

8-3     ;     100 

DO 

180       !        1H90 

i  21 

7-8       r.'.2 

0-3 

1!M 

2084 

1.52 

!l-8            (to 

01 

203 

2287 

2.10 

!l-5            (i-l) 

o-,- 

435 

2722 

2.41 

7  5     ;     12-5 

0  0 

no 

2832 

3  II 

<)•«    i     12-3 

00 

3 .  35 

71     1     12-7 

0-3 

4  12 

itO    -       0  5 

10 

4. 30 

8-1     i       0-7 

1-7 

5.07 

7-5    1     12-5 

00 

6.(X) 

80     !      lO-O 

07 

«  .30 

80     1     10-3 

0-3 

8-0 

10  1 

10 

;;A;- 


M' 


63—? 
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OB.SKKVATIONS  MADE  DIKING  BOILER  TRIAL  No.  31 


Temperatures 
•F. 


I  Draft  nrcsgurcs, 

inches  of 

water. 


Roilei 
ruoni. 


Flue  ,  , 

cnses  at  Feed  In 

ontranci'l  Water.  a8h-l)it. 
to  fluo.  I 


I      At 
entrance 
to  flue. 


Water 

apparently 

evaporatea 

in 

interval. 

lbs. 


s» 

415 

S4 

4()5 

SI'i 

480 

S7 

470 

S7 

510 

H7 

505 

87           4(iO 

S7           -i'^ 

H7           i><>5 

H7           4i"> 

H7           47.') 

S7           4f).^i 

Si)            4(>5 

1)0            470 

<)()            4,V) 

(tH            440 

r             515 

S!(            5J5 

S>» 

5'.'5 

89 

.545 

8«) 

530 

<.)1 

485 

0-2            4(»5 

<i:j            405 

'.13            4io 

>X.i            470 

•13            480 

!)•>     I       480 

'M 

510 

sri 

495 

<i3 

5(M) 

<.t3 

510 

8<l 

5(;i) 

<)'2 

490 

8!)            495 

94            435 

89            495 

89            5.')(( 

89            •">45 

89            5.50 

8 

9 

57 

1 

89-5 


493 
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SIMMARY  OK  OBSERVATIONS 


Datt>— May  29,  1908 
Coninionoc<l — 8.55  ii.iii. 


Boiler— ».  uiid  \\.  No. 
Ended — G.5S  p.m. 


At  MeCill  I'niverrtity. 
Duration — GO:i  niins. 


Gknkr.m^. 

•Method  i)f  BtokinR Hand-.-prea.linR  on  alternate  sides 

Kin,   of  .Inift   .    X„,„ral 

(^ondition  of  Imiler  anil  date  of  la.st  cli'aninK Tliorouglily  eleane<l  May,  1908 

7. 45  a.m. 

"35  a.m.,  12  oi>  p.m.  and   5.35  p.m. 


Tubes  ele 
Fire  cleuntnl . 


8. 

9. 
10. 
11. 
12. 
13. 


FlKI,. 

Kind  of  roal No.  1001,  Albion  Colliery,  .Vadia  Coal  Co.,  Stellarton,  N.S. 

Analvsid  of  drv  coal  bv  weifflit  C; ).  4!""'^'"'    '•  =  -*^.    S  =  ll, 

<  alorifir  value  of  dry  eoal  B.T.I  .  |mt  lb 12460 

.Nioiature  in  eoal  a.x  fireil  (', ) ''■>0 

Wnnht  of  eoal  fired  (ll-..-i.  I ,',^2 

Combustible  matter  ni  ash  and  elinker  ('; )  ri-'.i: 

Weiijht  of  elinker  (lbs.) .j47 

Weigllt    of    a.sll    (IIVS.) jQg 


14. 
1.5. 
16. 
17. 

IS. 
10. 
20. 


.\iit  .\Nu  i'mk  c;.\s. 

Air  pres.sure  under  fire  (inelies  of  water) -0  01 

above  fire  "  "  _q.  jy 

at  dam|M'r         "  " — ((.■>l 

.Vmount  of  damiH-r   o|)eninf; Various 

TemiK'rature  of  air  in  boiler  hou.se  l°F.)  sq  i: 

Flue  temperature  (°F.) '  ^0^ 

.Vn.aly.si.s  of  dry  flue  (tius  by  volume  (' ,' ) .  CO.^S.O,  (>•  =  10- i!  ('()  =  1  .(\  N  =80-6 


1 


21. 
22 
'2'i 
24. 
25. 
26. 
27. 
28. 
29. 


\V.\TEll    .\M)   .'STK.AM. 

_Tem|MTature  of  f(rd  water  (°F.)  :;c 

Total  weight  of  fiH'd  water  eorreeted  for  dilTerenee  of  lev.-l  Vib  i ) 17455 

r  level  ui  (taufje  at  start   (inches) .'I'j 

r  level  in  (jau(je  at  finish  (inches)..    .  j  l 

Correction  for  ilifference  of  level  include.!  above  (lbs.) 114 

."steam  pres.sure  by  gauge  dhs.  jht  sq.  in.) 117 

Baroini'ter  reading  finches) 

Pressure  in   calorimeter  bv 

Temperature  in 


Wat 
Water 


.•  gauge  (lbs 
ealorimeler  (°F.)    . 


29-6:i 

per  .s<i.  in.) 1,5.2 

'.'...'.'.  .293 


Notes. 

Air  uS;,^  ib:;vI;'b:;;i%'nTnr  'Io'vi-t,,,.^'"'"''  '- ""'- '■"  -^ "'"'"'-  "-■■  '■"-'  -"  --"  "■""" 

WValhiT:  Hill'  lit  lirst,  (lull  laliT. 

.,_..,.,.  I  Fixcil  rarbon .'>7  7 

1  roi.malf  analysi.i  of  dry  coal  by  weight  ■:;  •  Volnlili.  matter 28  .^ 

(Asii n  n 


SUMMARY  OF  RESULTS 
Made  OB  B  and  W.  .«o.  2  Boiler,  at  McGiU  University. 

l^TZlS"^.  "m.  Kind  or  F-ao^^'^^f  "-  «« '^  ''^  '''^- 

Method  of  Starting  and  Stopping  Te.t-A.ternateJA.S.M.K)  ^^^^^^  ^^  ^^^_^^ 
Grate  Surface  (sq.  ft.)— 16 -7 J. 

Su,«.rheatmg  ^urfaee  («<!•  f''-^'^-  Mean-29-63. 

Barometer  at  8tart-29 ■  63.  At  fin.A-29  64. 

Total  QUANTITIES.  .^g^.,^^ 

1  Date  of  trial ,  .' 10-05 

2  Duration  of  trial  (hours) 28.52 

3  Weitthtof  coalasfire<l(lbs.).  ■„;•,,.; 20 

4  Percentage  of  moisture  in  coal  :us  hred  ( , , ) 2775 

5.  Total  weight  of  dry  coal  hred  (lb,..) .)o2 

6.  Total  ash  and  rf""'  (1^?;) -.     .  ^  ,.„„,  (r;  J  („)  from  analyses  16-32;  (6)  ««gh.Kll^7 

Hourly  Qitan-hties. 

2(0 

lo      Drv  coal  fired  per  hour  (lbs.) ,',■  miU  \ "'••'' 

Is;     K  coi  per  ^^iJrillC^cl^'K  li; y  o}^cam  (lbs.)   V. ^ J^O 

11  SwS^^^-^?ib:^^ii^^K-efootof.^^ 

16     Equivalent  evaporation  per  hour  from  and  at  .:i-    r .  i         i 3. ,3 

heating  surface  (lbs.) 

Average  Pressures,  Temperatures,  Etc.  ^^_  ^ 

21.     Percentage  of  moisture  in  steam 

Horse-Power. 

I  60  -  .1 

oo      Horse-power  develoi)e<l  (Item  15  +  34,) 6() 

oT     RiiiUlers'  rated  horse-power ■  ,■■_,'  100-5 

24.     Pment age  of  builders'  rated  horse-,K,wer  develope<l 

Economic  Results. 
25     Water  apparently  evaporated  under  actual  conditions  per  lb.  coal  as  fired   ^^^ 

(Item  94- Item  3) .  .  .  „;,  .,V.,i.>o  i,-  \^,r\h  coal  as  fired  (Item  11  -r  Item  3)  ;-38 

26.  Equivalent  evaporation  from  and  a   .n.   1  ■  1   >^"^ '>^^  ^  (,„.„,  ^  j  ^  ,„,„,  5,  7 •  53 

27.  Kq"ivalentevapora tionfroin  am  a      I-   I  .J»    'f  ,^  ,/,„„,,,us.ible  consumed 

28  Equivalent  evaporation  from  ami  at  -1-    i-l  9. 00 

(Item  11  + Item  8) 

Efficiency. 

.12460 

29  Calorific  value  of  dry  coal  per  lb.  (B.T.I    '  .    ,,  ■ 14460 

in     Pn  or  fie  value  of  the  c.mibustible  p<-r  IK  (B  '  -^  •'     ,>  ,rM  ...  .60- 1 

I  iiS3aM.:SSSS'Sa=riSt?«,v.:;:::: :: ».. 

Flub  Gases. 

33.    Dry  flue  gas  per  lb.  J^ll-^:,^^X::^:n^]^  ^  (»-)  '^l 

il  ..  "  drv  coal  (from  gas  analvses)  (lbs.)  ^. •  '  ;   jj.. 

36.     Projxjrtion  of  heal  of  fuel  in  ^rftping  dry  flae  ga.«es  (  , ) 


■  *cii-«LfaA     1 1 . 


GRAPHIC    RE 


C    RECORD    OF    BOILER    TRIAL. 


Appendix  II,  Vol.  IV 


M 

Ki 
M 
Gi 

B« 


1.  D 

2.  D 

3.  W 

4.  P. 
6.  T. 

6.  Ti 

7.  Pi 

8.  Ti 

9.  Ti 

10.  E. 

11.  El 


12. 

D 

13. 

D 

14. 

W 

15. 

E. 

16. 

E( 

17. 

St 

18. 

T» 

m. 

T« 

20. 

Pr 

21. 

Pc 

22. 

H< 

23. 

Bi 

24 

Pe 

25.     W; 


III 


26. 

Ec 

27. 

Ec 

28. 

Eq 

29. 

Ca 

30. 

Ca 

31. 

Efl 

32. 

Efl 

33. 

Dr 

34. 

35. 

36. 

Pn 
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TRIAL  OF  B.  AND  W.  No  2  BOILER  WITH  COAL  No.  8. 

Date— July  5.  1007.  Trial  Number— G.C.T.  8. 

OBSERVATIONS  OF  GENERAL  CONDITIONS. 


Wsather  fine.  lif  ht  braew.     B.  and  W.  No. 
not  appear  to  coke. 


Notes. 

I  boiler  workioc. 


Itaackaburnt  before  trial.     Coal  doei 


Time, 
a.m. 

7 .  45    i ire  r:,ketl  clean  and  started  firing  with  No.  2  coal.     Prcswure,  1 10  lbs. 
8.00    Tul)es  cleaned. 

8 .  42     Fire  raked  over. 

8.45    Trial  sta.' ted.     Fire  2' thick  at  front,  3' at  back,  nearly  burnt  through. 

9.45  Firc8'>hiik. 

12 .  45    Fire  cleaned.     115  IbM  of  cUnkcr  and  cinders  removed;  clinker  porous,  very  friable 
and  ea'ily  removed. 

5.46  Fire  cleared.     114  lbs.  of  clinker,  cinder,  and  ash  removed.     (Little  clinker). 
6. 45    Trial  stopped.    Fire  very  similar  to  start. 

90  lbs.  of  ashes  raked  out  of  pit.     Blow-off  cock  examined  and  found  tight. 

CUNKER   AND   ASH. 

Clinker  and  cinders 229  lbs. 

Ash 90  lbs. 


RECORD  OF  COAL  CONSUMED  DURING  BOILER  TRIAL  No.  8 


Time. 


Start  8.45  am 

8.48 

9  1.3 

9  36 

9.48 

10.24 

11.05 

11. 5J 

12.40 

1.10 

1.3.1 

2.16 

2.48 

3.22 

4.09 

4..i0 

5  53 

6.17 

6  45 


Weight  of  coal 
fired. 


During 
interval 


80 
153 
170 
124 
173 
191 
192 
152 
178 
184 
162 
162 
179 
158 
165 
190 
174 

39 


Total. 


80 

233 

403 

527 

700 

891 

1083 

1235 

1413 

1597 

1759 

1921 

2100 

2258 

2423 

2613 

2787 

2826 


Time 

of 

sampling 

flue 

gases. 


9.00 
9.30 
10.00 
10.30 
11.00 
11-30 
12.00 
12.30 


.00 
.30 
.00 
.30 
.00 
.30 
.00 
30 
.00 
.30 
6.00 
6  30 


Composition  of  flue  gases 
by  volume,  per  cent. 


COi 


6 
10 
15 
14 
15 
11 

7 

7 

7 

8 

60 

9-2 
103 
12-4 
120 
13-3 

8-9 

8-8 

90 
13-4 


10-3 


13-4 

7-4 

3-5 

4-3 

4-8 

80 

12-5 

12-8 

12  3 

12-4 

12-3 

10-7 

8.9 

7-3 

81 

5  9 

11-4 

11'4 

9-6 

5-8 

9-1 


CO 


00 
02 
00 
00 
00 
0-0 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
0-2 
00 

00 
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OBSERVATIONS  MADE  DUHINO  BOILER  TRIAL  No.  8 


Steam 

pressure 

gauge. 


Temperature* 


TIbm. 


lbs. 

per 

sq.  in. 


Boiler 
room. 


Flac 
goacB  at 
entrance 
to  flue 


8  45  

123 

121 
119 
122 
121 
110 
113 
114 
lOH 

US 

lOH 
112 
10<» 
111 
113 
lOH 
107 
114 
112 
100 
108 
107 
100 
lis 

lOti 
lOS 
107 

9.(K) 

9  15  

9-30 

9.45 

10  00   

10  15   

10  30   

10  45   

1 1  (M)   

1115 

11  30  

1 1  45  

1')  00     

!•>  15      

12.30 

12.45 

1  00     

1  15      

1  30    

1  45 

2  00       ... 

2.15 

2  30      

2  45      

3  00      

3  15     

3  30      

117 

3  45     

109 

4  00     

114 

4  15   

113 

4.30 

4  45  

108 
HI 

5  00      

1   117 

5.15 

5  30 

5.45 

(i  00    

lOf) 
108 
114 
104 

(i  15   

110 

(i.'iO 

G  45 

98 

!   Ill 
i  nil 

84 

S<i 

8.' 

85- 

89 

88 

8N 

'0 
90 
iK) 
90 
<M) 
90 

91 

92 

92     I 

94    I 

92 

91 

91 

91 

89 

90 

92 

92 

92 

92 

91 

92 

8S 

S8 

89 

90 

88 

88 

88 

8r) 

87 
86 
86 
86 

89 -3 


4.50 

482 

475 

562 

640 

5(M) 

535 

543 

532 

555  • 

,'>40 

5.30 

515 

500 

480 

460 

465 

490 

570 

575 

540 

525 

520 

570 

570 

.-)80 

610 

560 

,580 

5(>8 

570 

585 

560 

.545 

540 

,505 

496 

485 

540 

600 

515 


Feed 
Water. 


.) 


Draft  prenurcc,  | 
incise*  of        ! 
water. 


07-5 

69-5 

67  •  5 

67-5 

07-5 

68-5 

68-5 

68 

6H 

67 

67 

67 

67  •  5 
68 
68 
68-5 

68  5 
70 
69-5 
70 
70 
70-5 
70-5 
70-5 
70 
70 
70 
70 
70-5 
70 
70 
70 
70-5 
70 

70-5 
70-5 
70-5 
70-5 
70-5 
70-5 
70-5 


In 
oah-pit. 


00 
00 
00 
00 
0-0 
00 
0  0 
0  0 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

no 
no 

00 
0-0 
00 
00 
0-0 
00 
(iO 

no 
no 

00 

no 

00 
00 

no 
on 

00 

i  0-0 

0-0 

I  0-0 

I  no 


At 

entrance 
to  flue. 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


0-25 

0-25 

0-25 

0-25 

0-25) 

(!-25: 

0-25 

0  25 

0-25 

0-2'1 

0-25 

n-25 


•'5 


0 

0.25 

0-25 

0-28' 

O-'JOj 

0-25 

0  25 

0-25 

0-25 

0  20 

0-20 

n-25 

n-2n 
o-2n 

0-20 

0-20 

0-25 

0-20 

0-20 

0-20 

0-20 

0-25' 

0-20 

0-20 

0-20 

0-20 

0  2n 

0-20 

n-20 


.351-5 

410 

5:M-5 

10,80 

494-5 

896 

,372-5 

.381 

461 

530 

472 

4,54-5 

665-5 

506  5 

.333-5 

468 

463-5 

,578 

469 

405 

436-5 

474 

523 

486 

443-5 

507 

385-5 

,5,")9-5 

,368-5 

495 

821-5 

,526-5 

.395-5 

2.50 

325 

.572 

464 


537 


69-3 


0-0 


0  23     '  18.290- 5  net 


t\t  I  *nMlA    l« 
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SUMMARY  OF  OBSERVATIONS 


D»ti--Jul,v  5,  1007. 
Commenpfd — 8.45  a.m. 


Hoiler-H  .ind  W.  No.  2. 
Kn<|p<l — 0.45  p.m. 


At  McOill  rnivi-raity. 
Durutioh — 000  miuM. 


L 


General. 

1.  Mpthod  of  stoking Hun.l-xprcadinn  on  alternute  side's 

2.  iviml  of  draft Natural 

3.  Conililion   of   hoili-r   and   dale  of   last    rleanin^.     ThorouRldy  ck'ancd  Juno,  11K)7. 

Frivli  witcr  July  4. 

4.  Tubes  clcanrd S  00  a.m. 

5.  tirt'cloanoil 7. 45  a.m.,  12  45  and  5.40  p.m. 


0. 
7. 

s. 

9. 
10. 
11. 
12. 
13. 


riEL. 

Kind  of  oo'd  '^"'  '^  <""K''-P>'  sfiun,   Alhu.n  (\illiiTV,   .\radia  Coal 

'  Co.,  .Stcllarlon,  I'iclou  Co.,  N..S.— H.().M.  Coal. 

Analy.<is  of  dry  coal  by  wi'i«lit   (';).  C=7l-2,  H  =4-5,  ■S  =  0!t,   N=2-l,  ()  =  7-9 
Ash  =  10-5.  '  ' 

Calorific  value  of  dry  coal  H.T.l'.  per  lb 13180 

Moisture  ii      i.il  as  hri-d  ('.[) -2.3 

Weight  of  eoul  fired  (lbs.) 'iH'^ 

Combustible  matter  in  ash  and  elinker  {'  [) ie.6 

Weight  of  clinker  (lbs.) 229 

Weight  of  ash  (lbs.) 'go 


14. 
15. 
16. 
17. 
18. 
19. 
20. 


21. 

22. 
23] 
24 
25. 
20. 
27. 
28. 
29. 


Ain  AND  I'mk  (!as. 

Air  pressure  under  fire  (inches  of  water) —00 

above  fire         "         " — 0-10 

"  at  damper        "         "  —0-23 

Amount  of  damper  oiiening Various 

TemiH'rature  of  air  in  boiler  house  (°F.) X9-  3 

Flue  temperature  (°F.) 537 

Analysis  of  dry  Hue  gas  by  volume  (' ,  ) .  .C(),=  io;i,  Oj  =  9- 1,  ('O  =  0.(i,  N,  =  80-5 

Water  and  .Steam. 

Temperature  of  feed  water  (°F.) ^9.3 

Total  weight  of  feed  water,  corrected  for  dilTeicnce  in  level  (li)s!). . 18290 

»\  ater  level  in  gauge  at  start  (inches) ;ji 

\yater  li'Vel  in  gauge  at  finish  (inches) 2? 

Correciion  for  difTerence  of  level  includeil  above  (jbs.)        yr, 

Sieam  pressure  by  gauge  (lbs.  per  sq.  in. ) l\\.\ 

H:iroiiiet(|r  reading  (inches) 29' 70 

Pressure  in  steam  calorimeter  by  gauge  (lbs.  per  .'^q.  in.) .  .       "81 

Tem|KTati:re  in  .steam  calorimeter  (  F.) , ■'39-2 


Notes. 

brciitr''"'"'''  '""'''"'''  ''■'"'''"•  ""''  '■''■'"*■  '«'""^'"'-     f""-'l  '''"■<  not  "PP-'^r  l'>  <-"k...  Woalh.-r  One,  «ill,  light 

n       •  ,      .       ,   .  f  I'ixed  rarlx)!) .VS-I 

1  rojinK-ilr  nn:ilysis  of  dry  rual  liy  wiiBht  ';;  '  Vohllili-  matt.-r .1 1  4 

i-A-'h tn-5 


Hi 


i 


til 


|1i 


i 


1. 

2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 
10. 

11. 


12. 
13. 
14. 
15. 
16. 


17. 
18. 
Itf. 
2U. 
21. 
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SUMMARY  OK  RESULTS 

M*dr— <>n  H.  and  W   No.  2  BoiUt,  bI  McGill  Univei/tity. 

To  Dftemiine  qumlity  of  Coal. 

Kind  of  Kut'l     No.  2.  Kind  of  Furnikne    Kixpd  b«r»,  30%  air  ipaee. 

Method  of  Starting  and  .Stopping  '!•   t— Alternate  (Aii.M.t.) 

CJrate  Surface  (sq.  ft.)— 10-79.  Water  Heating  Hurface  (i«i.  It.)— 039. 

Superheating  ^ilriar*'  (nq.  ft.)— Nil. 
IJarometer  at  start— 29  •  72.  At  fim.^h— 29  6H  Moan— 29  •  70 

Ti>T.\l.  QlIANTlTIEK. 

Dateoftrial »/J'W 

Duration  of  trial  (hour*) •"„"" 

Weight  of  coal  an  lired  (llw.) ■''*^" 

Percentafie  of  moisturp  in  coal  iw  fired  (','<) 

Total  weight  of  dry  imd  fired  (H).s.)     

Total  ash  and  refuse  (Ibn.)  ,.,„,.       ■  l    ,   ,,  a 

Percentage  of  a.sh  and  r.fuw  in  Iry  coal  ('I )  (a)  from  unalyxes  li-fi;  (h)  weighed   11-8 
Total  weight  of  cornbu.HliMo  ron.sume»l,  from  aniilv.sex  I lb«.)  ,ZJJl 

Total  weight  of  water  fed  to  !)»■  Ixiiler,  corrected  li)r  dillerenit-  of  level  (lbs.)..    18290 
Equivalent   water  evujxjriiteil   into    dry    Hteam    from    actuid    fe<-il     water 

temperature  and  boiler  nretwur-!  (lbs.)      .  .              .                  ^     ■,     ■  1<»00 

Equivalent  water  evaiH.rated  into  dry  nteam  from  and  at  .M-'   i.  (lbs.) ^nw 

UutlHLY   QUANTITIBH. 

Dry  coal  fire<l  |)er  hour    lbs.) . 

Dry  coal  |)er  square  fool  of  grate  surface  p«'r  hour  (Ibn.) 


2-3 
319 


.16-4 


Water  evaporate<l  per  hour  corre<'led  for  quality  of  steam  (lbs.) WSO 

Equivalent  evaporiition  imt  hour  from  and  at  J12°  K.  (lb;i.) -11' 

Equivalent  evaporatioi.  i>er  hour  from  and  at  212°  h.  |)er  squai-  foot  of  water 

kaotini*  ^ttrfane*   MK*  3'3l 


Equivalent 

heating  surface  (Ib.- 

AvERAGB  Pheshtihes,  Tempehatureh,  Etc. 

Steam  pressure  by  ■^xwiiv  (lbs.  /  .-q.  in.) '  •  •  ■  * 

Temperature  of  fet  i  water  entering  boiler  (ileg.  i.) <>»•  J 

Temperature  of  escaping  gases  from  boiler  (deg.  1' .) . •  *" 

Pressure  of  draft  In-tween  damper  and  ash-pit  (ms.  of  wai   v) U^^J 

Percentage  of  moisture  in  steam 


30 


HOBSE-POWEH. 

wer  developed  (Item  15  +  34J) 


22.  lIorse-[)<>wer  developed  (Item  ia  +  J4J) •''"^ 

23.  Buildc  r^'  rated  hor^i-ixiwer ....    •  •«>" 

24      Percentage  of  builders'  rated  horse-power  developed i"^-* 


25. 

26. 

27. 
28. 


29. 
30. 
31. 
32. 


33. 
34. 
3o. 
36. 


Economic  Results. 
Water  apparently  evaimratcl  under  actual  conditions  i«-r  lb.  coal  a.s  liied 

(Item  9 .;- Item  3) ,,_  , '^c     j  ,1.        .1      i.    ■■Q\-jn 

Equivalent  evaporation  from  and  at  212°  F.  per  lb.  eoal  as  fared  (Item  11  ^  Item  3  ^-49 
Equivalent ,  va|M)rat  ion  from  and  at  212°  V.  per  lb  of  dry  coal  (Itein  1 1  4-  Item  5)  .  •  tj7 
Equivalent  evaporation  from  and  at  212°  F.  per  lb.  of  combustible  .on-sumed 

(Hem  11 -r Item  8) »•'*" 

Efficiency. 

Calorific  value  of  dry  coal  ix-r  lb.  (BT.U.)    .  .  ^^ }3180 

Calorific  value  of  the  combustible  iht  lb.  (BT.U.)  --^    ■■■ 'J;'" 

Efficiency  of  boiler  (bii.se<l  op  conib'Mible  eonsumedi  C:, )    o^' 

Efficiency  of  boiler,  including  grate  (based  on  dry  coal)  (Vc) ^b- J 

Fllk  Gases. 

Dry  flue  gas  per  II).  carbon  'fro-n  gas  analyses)  (lbs.)  ,       \  v,.  ^"J 

"  ••  of  combustible  con.sume«l  (from  uas  analyses)  (lbs.) 2H- 4 

drv  coal  (from  gas  analyws)  (IKs.)  .^ 170 

Proportion  of  heat  of  fuel  in  escaping  dry  flue  gases  (%) '4  0 


nrr^nuiA    n,     toi.     I» 


i- 


MICROCOPY   RESOLUTION   TiST  CHART 

(ANSI  r,nd  ISO  TEST  CHART  No.  2) 


^  /APPLIED  IM^GE     Inc 

— — .  '653   tost    Matn    Street 

S'.S  Rocheste',    Ne*    -ork  '46D9        USA 

^S  (716)   *.82  -  OJOO  -  Pticne 

^=  (^6)  288  -  5969  -  Fa. 
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1.  1 

2.  1 

3.  y 

4.  1 

5.  '. 

6.  1 

7.  I 

8.  1 

9.  1 

10.  i. 

11.  E 


12. 

D 

13. 

D 

14. 

W 

15. 

E. 

16. 

Et 

17. 

SU 

18. 

Te 

19. 

Te 

20. 

Pn 

21. 

Pa 

22. 

Ho 

23. 

Bui 

24. 

Per 

i  * 

1                                      25.     Wa 

■        {                               26.     Equ 
B                                       27.     Equ 

1  29.  Calo 
1  ;  30.  Calo 
1  31.  Effic 
1^        '                              32.     Effic 

1 

U 1  I    1                            33.     Dry 

Ml                ='^' 

■ 

ilJ.;i| 

i  \ 


I 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  8. 

Date— July  12.  1907.  Trial  Xumbor-G.C.T.  11 

0BSEUVAT10X8  OF  GENERAL  CONDITIONS. 


Weather  wet,  no  wind. 


Notei. 

B.  and  W.  N'u.  1  boiler  working. 


Time. 


a.m. 

7.15 

7  38 

8.50 

9.22 

9.44 

11.32 

12.55 

5.20 

5.35 

5.45 

G  18 

6.51 

Tubes  cleaned. 

Firi  cleaned  and  made  up  with  No.  8  coal.     Prps.sure,  50  lbs. 

Trial  started.     Fire  3§'  thick,  bright  with  considerable  flame. 

(irill  in  fire  door  one-fourth  open. 

(Jrill  cIo8P<l.     Fire  9'  thick. 

Grill  in  fire  door  one-fourth  open.     Fire  12'  thick. 

Grill  in  fire  door  half  open. 

Grill  closed. 

Fire  cleaned.     154  lbs.    of    clinker    etc.,    removed.   Clinker  thick,  whitish,  and 

rather  difficult  to  break  up. 
Fire  remade.    Grill  opened  half  way. 
Grill  closed. 

Trial  ended.      Fire  very  similar  to  start.     53  lbs.  of  ashes  raked  from  pit. 
Blow-off  cock  examined  and  found  to  be  tight. 

Clinker  and  Ash 
154  lbs.  clinker. 
53  lbs.  ash. 


RECORD  OF  COAL  CONSUMED  DIRING  BOILER  TRIAL  No.  U 


? 

s 

5 


Time. 


Weight  of  coal 
fired. 


During 
interval. 

Start  8.50  a.m. 

9.09 

9.38 

183 
169 

10.08 

140 

10.36 

178 

11.13 

12.07 

171 
161 

12.42 

167 

1.15 

177 

1.54 

154 

2.24 

r'8 

3.06 

143 

3.48 

159 

4.13 

137 

5.01 

167 

5.47 

139 

6.23 

140 

6.5) 

58 

Total. 


1346 
1.500 
1626 
1769 
1928 
2065 
2232 
2,371 
2.511 
2569 


Time 

of 

sampling 

flue 

gases. 


183 

9.00 

352 

9 .  30 

492 

10.00 

670 

10.30 

841 

11.00 

1002 

1 1 .  30 

1169 

12.00 

12.30 
1.00 
1  ,30 
2.00 
2.30 

3  (M) 
3. 30 

4  00 
4  .30 
5.00 
5.30 
6.00 
6.30 


Compogition  of  flue  gooea 

by  volume,  per  ce"nt. 

CO. 
10-2 

0, 

CO 

6-3 

11 

8-8 

10-8 

00 

!   10-1 

91 

00 

1     12-3 

6-2 

0-0 

11-6 

6-2 

0-!( 

13-7 

51 

00 

13-5 

5-9 

0-2 

9-6 

8-9 

0-5 

11-4 

7-4 

0-2 

12-6 

60 

0-2 

12-2 

70 

00 

11-4 

7-6 

CO 

10-8 

90 

00 

100 

8-8 

0-2 

10-4 

8-8 

00 

9-7 

9-8 

00 

9-4 

10-5 

00 

8-3 

12-4 

00 

70 

120 

00 

110 

8-4 

00 

10-7 

8-3 

0-2 
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OBSERVATIONS  MADE  DURING  BOILER  TRIAL  No.  11 


Time. 


Steam 

pressure 

gauge. 


S.50. . 

9.05... 

9.20..  . 

9.35... 

9.50... 

10.05... 

10  20.. . 

10.35. .. 

10.50... 

11.05... 

11.20... 

11.35. .. 

11.50.. . 

12.05... 

12.20. . . 

12.35. . 

12.50. . 

1.05. . 

1.20.. 

1.35.. 

1-50. . 

2  05.. 

2.20.. 

2.35.. 

2  50.. 

3.05. . 

3.20.. 

3.35.. 

3.50.. 

4.05.. 

4.20.. 

4  35 . 

4.50. 

5.05. 

5.20. 

5.35. 

5.50. 

6.05. 

6.20. 

6.35. 

6.51. 


Temperatures 
"  F. 


Draft  prjssures, 

incDes  of 

water. 


lbs. 

per 

sq.  in. 


Boiler 
room. 


Flue 
gases  at 
entrance 
to  flue, 


Feed 

Water. 


In 

ash-pit. 


At  ; 
en  I.  ce 
to  Lae.  \ 


Water 

apparently 

evaporatexl 

in 

interval. 

lbs. 


119 

78 

385 

74 

-•05 

114 

78 

425 

72-5 

-05 

122 
120 

81 
80 

420 
435 

71-5 
71 

-•02 
-05 

115 

81 

435 

70 

—  02 

115 

84 

435 

69  5 

-02 

US 

83 

420 

70 

—  02 

123 

S3 

480 

09 

—  •  02 

113 

82 

425 

69 

-•02 

116 

84 

415 

69 

—  •O 

120 

M 

420 

69 

—  ^02 

119 

83 

420 

69 

-02 

114 

82 

445 

69 

—  •02 

109 

81 

4.50 

69 

-02 

100 

80 

445 

69-5 

-02 

120 

80 

450 

69 

-02 

112 

80 

485 

69 

-02 

118 

SO 

425 

70 

-02 

107 

78 

480 

70 

—  0 

122 

78 

470 

70 

-02 

120 

77 

4'..'5 

70 

—  05 

120 
114 
113 

78 
78 
79 

485 
485 
480 

70 

69-5 

70 

—  •() 

-02 

-•02 

120 

SO 

480 

70 

—  •02 

117 

480 

70 

—  •O 

108 

78 

460 

70 

-0 

HI 

78 

455 

70-5 

-02 

112 

78 

525 

70 

-0 

109 

80 

550 

70 

-•0 

122 

78 

535 

70 

—  -0 

121 

80 

515 

70 

—  02 

111 

78 

490 

70 

—  0 

111 
114 

108 

78 
78 

7',. 

460 
480 
420 

70 

69-5 

69-5 

—  -0 
-0 
-•0 

02 

80 

425 

69-5 

-02 

101 

78 

440 

69-5 

-0 

120 

80 

520 

70 

-0 

lOO 
121 

78 
78 

520 
490 

69-5 
69-5 

-0 
-02 

-■30 

-•30 

-•30 

-•25 

-•.30 

-•30 

-•30 

-•30 

-•25 

-•25 

-•20 
-•20 
-•20 
-•20 
-•20 
-•25 
-•30 
-•30 
-•30 

-  ■  20 
-•25 

-  •  25 
-•25 

-  •  20 
-■20 
-■20 
-•20 
-•20 
-•30 
-•35 
-•35 
-•35 
-•30 
-•30 
-■30 

-  ■  20 
-•25 

-  •  25 
-•20 
-•25 
-•20 


444  5 

4,36 

571-5 

475  5 

432  _ 

551^5 

625  5 

004-5 

442  5 

444 

570 

487 

440 

512 

352 

651  5 

362 

527-5 

389-5 

.504-5 

441-5 

494 

448-5 

461-5 

472 

410 

370-5 

401 

523 -J 

421 

573 

527 -i 

466 -i 

325 

547 

241- 

250- 

4''.0- 

673 

398 


114-3 


-•26     18,590-5  net 
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SUMMAUY  OF  OBSERVATIONS. 


Dati>— July  12,  1907. 
Comininco<l — h.oO  a.m. 


Uoilcr— U.  arxl  \V   No. 
EnUtil — 0  51  p.m. 


At  MrGill  I'nivoraty. 
Duration — tiOl  inins. 


CltNEH.tl.. 

1.  Mothml  of  sloldng Hand-nprcuding  on  alternate  nides 

2.  Kind  of  draft Natural 

3.  Condition  of  boiler  and  date  of  la.st  cleaning Thoroughly  cleaned  June,  1907 

Fresh  water,  July  4. 

4.  Tubes  cleaned 7 . 1,5  a.m. 

5.  Fire  cleaned 7.38  a.m.,  5.3,j  ]).m. 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


14. 
13. 
lb. 

17. 
18. 
19. 
20. 


21. 
22. 
23! 
24. 
25. 
26. 
27. 
28. 
29. 


FVEL. 

Kind  of  coal  '^"'  ^'  ^'"i"  '"P'"".  Acadia  Colliery,  Acadia  Coal  Co.,\Vest- 

Iville,  Pictou   Co.,  N.S.    Over    1'  'screen  and  picking  belt. 

Analysisof  dry  coal  by  weight  (';).C  =  77-(),H  =  4-7,8  =  0-9,N  =  l  6,0  =  60,.\8h  =  9- 2 

Cal  irific  value  of  dry  coal  B.T.U.  per  lb 13,860 

Moist  urc  in  coal  as  fired  ( ',  < ) 1.6 

Weight  of  coal  fire<l  (lbs.) 2,569 

Combu.stible  matter  in  ash  and  clinker  {',i ) I'o-  5 

W  ight  of  clinker  (lbs.) I54 

Weight  of  oah  (lbs  ) 53 

.\ia  A.ND  FuE  Gas. 

Air  pres-siu-e  under  fire  (inches  of  water) — 0-01 

"  above  fire  "         "         —0-20 

"  at  damper         "         "  —0-20 

Amount  of  damper  opening Various 

Temperature  of  air  in  boiler  hou.sc  ("F.) 79.7 

Flue  temperature  (°F.) 462 

Analy.sis  of  dry  flue  ga.s  by  volume  (Vc)   •CO.  =  10-7,  b.  =  S;i,c6=0-2i  nV=S0-8 

Wateh  and  Steam. 

Temperiture  of  feed  water  {°F.) 70-0 

Total  weight  of  feed  water,  corrected  for  diflference  of  level  (Ib.s.) 18. ,590 

^yater  level  in  gauge  at  start  (inches) 2  }8 

Water  level  in  gauge  at  finish  (inches) 2j^ 

Correction  for  difference  of  level  included  above  (lbs.) 19 

Steam  pressure  by  gauge  (lbs.  per  sq.  in.) 114-3 

Barometer  reading  (inches) 29-49 

■'ressure  in  steam  calorimeter  by  gauge  (lbs.  per  .sn.  in.) 15-04 

Temperature  in  steam  calorimeter  (°F.) 2S5 


Notes. 

n<-  1  Air  admit tpdovQr  firo  from  9.22  to  9  44  ami  fn.ni  11.32  am.  to  3.26        -.  ami  from  .5  45  to  6.18  nm. 
i-lmkcr  tluck,  .vhitisli,  and  difficult  to  break  up.     Weatlii-r  ynt,  no  «iml. 

„  Fixed  carbon 64  8 

1  roiimate  analysis  ot  dry  coal  by  w<'  -ht ' ,'      \.,latile  nialtir.  .  .    20  (I 

(.^lih 92 


i! 
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SUMMARY  OF  RESULTS 

Made  on  No.  2  B  and  W.  Boiler,  at  McGiU  Univenity. 

To  Determine  quality  of  Coal. 

Kind  of  Fuel-No.  8.  Kind  of  Fumace-Fixcd  bar*,  30%  air  space. 

Method  of  Starting  and  Stopping  Te«l-.Mtematc  (A  8.M.E.)  „  ^    MO 

Grate  Surface  (»q.  ft.)-16. 79.  Water  Heating  Surface  («q.  ft.)-639 

Superheating  Surface  (»q.  ft.)— Nil. 
Barometer  at  start-29.48.  At  fini8h-29.5I.  Mean-29.49. 

TOTAL  QUANT.T...  ^^^^^^ 

1.  Date  of  trial 10-02 

2.  Duration  of  trial  (hours) 2569 

3.  Woight  of  coal  as  fired  (lbs.)   ■■,,>); 1-6 

4  Percentage  of  moisture  m  coal  as  tireU  ( /c) W  527 

5'.  Total  weight  of  dry  coal  fired  (lbs.) 'jq^ 

6.  Total  ash  and  refuse  (lbs.) . 

7.  Percentage  c 


^e  of  a^h  and  refuse  in  dry  coal  (%)  («)  fm-^  analy^.s  lO-B;  (b)  weighed  8^Z 
ight  of  combustible  consumed,  f.-om  analyses  lbs.) . .  .^ .  .^^^  ■■■_■■■ . *'*Si 
iaht  of  water  fed  to  the  boiler,  correcte.1  for  -litTerence  of  level  (lbs.) ..  18,6»U 

10.  Equivalent  water  evaporated  into  dry  steam  from  actual  feed  water  ^^^^ 

temperature  and  boiler  pressure  (lbs.).  .      .  .    ■  ■    ■     .     ■^y  VV.  ; 21  970 

11.  Equivalent  water  evaporated  into  diy  steam  from  and  at  212    i.  (lbs.) -«l,»/u 


HOCItt.T   QCANTITIES. 


252 
14-8 


16. 


12.  Dry  coal  fired  per  hour  (lbs.)  • -  ■ 

13.  Dn-  coal  per  square  foot  of  grate  surface  per  hour  (los)^-    v  •  • .343 

4.    Water  evJ:porated  per  hour  corrected  '"' J"f '.  >„ S^^X  2;i93 

15.     Equivalent  evaporation  per  hour  from  and  at  212   I .  ^^--f^^  „f  -^^„     ' 
Equivalent  evaporation  per  hour  from  and  at  212   t .  per  square  looi  01  waier    ^  ^^ 

heating  surface  (lbs.) 

AvER.sGE  Pressures,  Temperatures,  Etc. 

Steam  pressure  by  gauge  (lbs.  /  sq.  in.) '^ 

Temperature  of  feed  water  entering  boi  er  (leg.  t .) ' 

Temperature  of  escaping  gases  from  boiler  (deg  i.)..  ■--■ ^.25 

Pressure  of  draft  between  damper  and  ash-pit  (ins.  of  water) "  ^o 

Percentage  of  moisture  in  steam 


17. 
18. 
19. 
20. 
21. 


Horse-Power. 

-34J) 


22.  Horse-power  developed  (Item  15-i-34J) ^ 

23.  Builders'  rated  horse-power. • JQg 

24.  Percentage  of  builders'  rated  horse-power  develoi-M "™ 

Economic  Results. 

25.  Water  apparently  evaporated  under  actual  conditions  per  lb.  coal  as  fired 


7-68 


If'  dH=sl»i=asSW^^SKII|!Siil:g 


(Item  9 -H Item  3) 
uivalent  evaporatii 
i-     g£=S'/;:;=Ut'^2»f':p<;rib:^combusUblec  ^  ^^ 

(Item  11 -r  Item  8) 

Efficiency. 

Calorific  value  of  dry  coal  per  \b.  (B.T.U.) . •    •  •  ■      ggo 

Calorific  value  of  the  combustible  per  lb.  (B.  1 U)- -      -  ■ gj .  3 

Efficiency  of  boiler  (base*  on  combustible  consumed)    %),. "J 

Efficiency  of  boiler,  including  grate  (based  on  dry  coal)  (%) «>"  " 

Flue  Gases. 

33  Drv  flue  gas  per  lb.  carbon  (from  gas  analyses)  (lbs.)  • .    ■  ■    -  ■ 2  • 

34  "'^  "      *     '■  of  combustible  consumed  (from  gas  analyses)  (lbs.) 19-9 


29. 
30. 
31. 
32. 


35  "  ••  drj' coal  (from  j?aaanalyses)  (lbs.).  .. 

36]    Proportion  of  heat  of  fuel  in  escaping  dry  flvie  gases  ( /c) 


17. S 
11-8 
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lOS 


r   , 


t 

at 

a 

4 

& 
& 

T. 
8. 

% 
10. 

11. 


19. 
IS. 
14. 
1». 
!«. 


17. 
18. 
19. 

ao. 

31. 


22. 

23. 
24. 


25. 

26. 
27. 
28. 


29. 
30. 
31. 
32. 


33. 
34. 
35. 
30. 


I 


1(H) 


TRIU.  OF  B.  AHO  W.  No.  2  BOaER  WITH  COAL  No.  8. 

Dat<>— June  I,  1008.  Trii»l  Number— <i.C'.T.  32. 

OB8ERVATIO.N8  OF  CKXKKAL  COXDITIOXS. 


Ifotn. 

"-rmthrt  nM  *iu<  dull  »t  tnt.  rl»«rin«  ilurini  miirnliw,  thi>i>  8n»  C'ljsl  in  lumpa  up  iii  «'  or  S', 
wilh  tnnaiilrrabk  il"-'  Ccwl  burna  fmlly.  wi  )i  I'liimMlrrablr  Hunit-.  iii.il  wilhuut  rakinc  Hmolm  (cir  Ih*  nirnt 
part  llfht. 

Time, 
a.m. 

0  M  Fire  uliiritHl  with  acrcrnin 

7  30  Firo  rU'iineil  anil  made  up    .'ith  No.  8  coui      Prcmure,  I'S  Ibis. 
7.45  TulieH  cIiiimNl.     I'n-mure,  75  lbs. 

8  46  Sinrt.     Fire  J' thick,  well  burnt  throuKh.     Fire  kept  fairly  heavv.  f>' !<•   12' thick. 
6  :U)  to  :>  :)7     Fire  cliuncil.    ("linker  and  anh  removed  -  10«+4()  =  1 57  Ibn.  (linker  light, 

friable,  and  very  HliKlnly  adherent.     Coal  very  nuituble  for  shakir"  '"■■.■.^. 
6.45    Trial  I'niled.     Fir'     iiiular  to  Mlart.     Aiih  weighetf  out  M)  llw. 

Water  ut  bark  of  ii  ,,-()it  before  Htarl,  due  to  cuminR  through  floor  '  -r  room. 

Ash  when  raked  out  ut  end  very  nlightly  dump  due  to  this. 


Clinkeh  and  Ahh. 

217  Ibn. 


UECOIID  OF  COAL  CONSUMED  Dl  'IING  BOILER  TRIAL  No.  32 


Time. 


Start  8.45  a.m. 
9.15 

9.28 

9.45 

1015 

10.45 

11.15 

11.30 

11.45 

12.15 

12.45 

1.15 

1.45 

2. OS 

2.15 

2.45 

3.15 

3.30 

3.45 

4.15 '.] 

4.45 

5.13 

5.45 

6.15 

6.45 

Weight  of  coal 
fired. 


During 
intrrvnl 


251 

72 

111 

215 

133 

lOt 

88 

47 

106 

184 

134 

106 

81 

39 

110 

92 

84 

34 

141 

92 

56 

150 

141 

56 


Total. 


251 
323 
434 
64!) 

7S" 

S.».,s 

070 

!f'23 

1129 

ni3 

1447 
1553 
1634 
1673 
1783 
1875 
1959 
1993 
2134 
2226 
2282 
2432 
2573 
2629 


Time 

of 

samplirg 

fiac 

gases. 


8.^0 

9  17 

9.40 

0  20 

10.47 

11.16 

11  46 

12.20 

12.50 

1.18 

1.49 

2.20 

2.48 

3.18 

3.49 

4  21 

4.48 

.^.17 

5.57 

6.33 


CompoHilion  of  flue  „_ 
by  volume,  per  cent 


CO. 

0, 

CO 

6-9 

10- 1 

23 

7-6 

10-8 

1-4 

90 

10-3 

0-2 

7-9 

10-7 

0-6 

7-6 

107 

0-8 

73 

120 

00 

9-9 

9  5 

0-4 

90 

10-5 

01 

9-4 

8-5 

0-7 

8-5 

10-4 

0-8 

8-4 

10-6 

0-3 

7-8 

11-3 

0-6 

9-2 

9-6 

0-7 

80 

11-9 

01 

7-4 

12  0 

0-9 

7-7 

111 

0-6 

8-9 

10-8 

00 

8-5 

7-9 

10-6 

8-4 


11-3 

10-9 

8-3 


10-6 


01 
01 
0-5 

05 


II 

! 

1 

1 

l- 

h 

no 


OBSERVATIONS  MADE  DURING  BOILER  TRIAL  No.  32 


Steam 

iressure 

gauge. 

Temgeraturea 

Draft  pressures, 
inctiefi  of        ' 
water.           j 

Water 
apparently 
cvaporatea 

Time. 

lbs. 

per 

sq.  in. 

Boiler 
room. 

Flue 
gases  at 
entrance 
to  flue. 

1 

Feed    ' 
Water. 

1 

In 

ash-pit. 

At 
entrance 
to  flue. 

in 

interval. 

lbs. 

fi    A\ 

105 
120 
105 
116 
120 
112 
112 
111 

lis 

110 
101 
HI 
123 
103 
113 
113 
113 
120 
ll.S 
121 
ll.S 
111 
116 
121 
104 
119 
120 

lis 

114 

11!) 
113 
120 
122 
lOS 
122 
lOS 
1       112 
122 
112 
lOS 
116 

69 

67 

69 

69 

71 

72 

70 

73 

77 

72 

71 

74 

73 

73 

73 

71 

72 

73 

73 

73 

72 

73 

71 

71 

73 

74 

73 

73 

73 

73 

73 

77 

1 1 

77 

75 

75 

75 

75 

75 

7.5 

74 

415 
470 
515 
530 
,535 
550 
400 
525 
4S5 
445 
445 
450 
4S5 
405 
455 
460 
500 
4S5 
4S5 
4S0 
490 
525 
515 
500 
4H0 
505 
490 
.500 
4.S5 
500 
5S5 
495 
1       500 
490 
495 
470 
505 
565 
5S0 
5S5 
000 

56 

56 

55  5 

56 

.55  5 

.55-5 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55  •  5 
55^5 
.55  •  5 
555 
56 

56  5 
56^5 
.56  5 

56  ■  5 
.57 

,57-5 
.57  5 

57  ■  5 
,57 -.5 
57  5 
58 
5S 
5S 
5S 
58 

.5S^5 
,5S  5 
.58  ■  5 
.58  ■  5 
.58^5 

00 
00 
00 
00 
-01 
-01 
-•01 
-01 
-01 
-•01 
-  01 
-01 
-01 
-01 
-01 
-01 
-01 
-01 
-•01 
-01 
-•01 
-•01 
-01 
-01 
-01 
-01 
-•01 
-01 
-•01 
-01 
-01 
-01 
-•01 
-01 
-•01 
-•01 
-01 
-01 
-01 
-01 
-•01 

-•20 
-■20 

-  ^22 

-•22 

-  •  22 
-•25 
-•23 
-•23 
-•20 
-•20 
-•20 

-  •  20 

-  ■  20 
-•20 

-  •  20 
-•20 
_ .  -ji  1 

-•20 
--•20 
-•20 
-•20 
-•23 
-•23 
-•23 
-•23 
-•22 
-•22 
-•23 
-■23 

-  23 
-■23 
-•23 
-•23 

-  •  23 
-•23 

-  •  '*2 

-  •  22 
-•23 
-•23 

-  ■  23 
-■23 

9  00           

390 

9  15           

374-5 

9.30 

9.45 

10  00   

656 
407 
610- 5 

10.15 

10.30 

10  45               

534 
.580  5 
510 

11  00           

515 

11  15 

.5.35  5 

11  30 

314 

1 1  45 

4.55  5 

12  00 

.544  5 

12  15                 .... 

525  5 

12.30 

12  45          

367  5 
466  5 

1  0(1           

385 

1  15       

427 

1.30 

1.45 

2.00 

2.15 

2  30 

469^5 
372 
401  5 
488 
474 

2.45 

3  00       

550 
404 

3.15 

3.30 

3.45 

4.00 

4.15 

4.30 

4  45                 .... 

374 

439 

463  5 

3.52 

462  5 

411 

464 

5  00             

4.30 

5.15 

5  30 

5  45   

3()3  ■  5 

413 

264 

6  00  

336 

6  15   

520 

6  .30 

0.45 

495 
,505  5 

1144 

72  9 

500  6 

565 

-•oil     -^22 

18,040-5  net 

ArrAnuuk   ll,    «tit<.    i< 
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SUMMARY  OF  OBSERVATIONS 


Date— June  1,  1908. 
Commenced — 8.45  a.m. 


Boiler— B  and  \V.  No.  2. 
Ended— G.45  p.m. 


At  MeCiiU  University. 
Duration — 000  mins. 


Gener.\l. 

Method  of  .stoking Hand-.spreading  on  alternate  sides 

Kmd  of  draft "  Natural 

Tondition  of  boiler  and  date  of  last  cleaning Thoroughly  ejoaned  Mav,  1008 

1  ubes  cleaned 7  ik  ..  m 

"■<■  '■'™"f'l 7.30  a.m.,  5.30  p.m. 


6. 

7. 

.S. 

!l. 
10. 
11. 
12. 
13. 


Fuel. 

Kind  of  coal. :.o.  8— Acadia  Colliery.  .Vcadi.i  Coal  Co.,  Westville,  I'ictou,  N  S 

Analysis  of  dry  coal  by  weight  {%),  C  =  770,  H  =  J-7,  S=0i),  N  =  l-6    ()  =  G0 
Ash  =  9  •  2.  ' 

Calorific  value  of  dry  coal  B.T.U.  per  lb 13860 

Moisture  in  coal  as  fired  ('c) 1 . 5 

Weight  of  coal  firetl  (lbs.) .  .  ' .')(j29 

Combustible  matter  in  ash  and  clinker  Ci) 1 1 . 1 

Weight  of  clinker  (lbs.) jgy 

Weight  of  ash  (lbs.) qq 


14. 
15. 
16. 
17. 
18. 
19. 
20. 


Air  Axn  Flue  G.\s. 

-\ir  pressure  under  fire  (inches  of  water) -001 

above  fire        "  "  _n  i  j; 

t,  .1  .,  ,,  \J    io 

at  damper        "  "  ..,,  — 0-2' 

Amount  of  damper  opening ''.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'..'..'.'.  Various 

lem|)eraturc  of  air  in  boiler  house  (°F.) 7').g 

Flue  temperature  (°F.) 5qi 

Analysis  of  dry  flue  gas  by  volume  C^j,) . .  .COj  =  s'4,  ()V=  io'o,  CO=CGi  N=S0-4 


21. 

22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


W.\TER   .\ND   StE.\M. 

Temperature  of  feed  water  (°F.) 55.5 

Total  weight  of  feed  water,  correctetl  for  difference  of  level  (li)s  ) 18040 

V\  ater  level  in  gauge  at  start  (inches) 5 

\\ater  level  in  gauge  at  finish  (inches) 5 

(  orrection  for  difference  of  level  included  above  (lbs.)        0 

Moam  pressure  by  gauge  (lbs.  per  so.  in. ) 1 1 4 !  4 

Barometer  reading  (inches) .„,  gS 

I  ressure  in  steam  calorimeter  by  gauge  (lbs.  per  so.  in  j      "l4 -7 

1  cmperature  in  steam  calorimeter  (°K. ) '.'.'..'...,.',.....'.','  290 •  7 


Notes. 

Little  smoke.     Ooes  not  cake.     Weather  rather  cold. 


•TliH  nmilii  be  very  ..suitable  for  a  .ihakini;  urate. 
Fixed  carbon fi4-.s 


Proximate  analy...i,..  of  dry  coal  by  weinht  <:i   i  Volatile  matter ■>6-i 

iA»h ■.;,  9 


.:  i 
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SUMMARY  OF  RESULTS 
Made  on  B.  and  W.  No.  2  Boiler,  at  McGiU  University. 

Grate  Surface  (sq.  ft.)— lb- 7a. 

Suiierheating  feuriacc  (sq.  ft.)— xMl. 
BarometeratBtart-29.73.  At  fini«h-29.6.3.  Mean-29.68. 

Total  Quantities.  i/o/OS 

1.  Date  of  trial '.'........  1000 

2  Duration  of  trial  (hours) 2629 

3.  Weight  of  coal  as  fired  (lbs.)  .....■•■    -■ 1.5 

4  Percentage  of  moisture  in  coal  as  hred  (   c) 2590 

5  Total  weight  of  drv  coal  fired  (lbs.) 217 

i     ltl^ltj:t::uZ>l^^^<^  in  dry  coal  (%)  (n)  f-- anodes  10 -35;  (6)  weighed  S^ 
'h.     rZTSt  of  combustible  -X'Ji;:f  \'oXt'edtni^e^nee-i^^^  level  (lbs.)  :    18040 

11;     Eqrierl^j:l^e^Jj:,^X/l^dry  steamfromandat  212=  f!  Gbs.) 21640 

Hourly  Quantities. 

12.    Dry  coal  fired  per  hour  (lbs.) . .  ■  ■  -  ■,-„;,.(,u,\ '.■.'.'.'.'.'..'..  ..■13-82 

13      Drv  coal  per  square  foot  of  grate  surface  per  1  ""J  ("'■'•'„^  Vj^g  1790 

4'     Water  evaporated  per  hour  corrected  for  f^f^^^J;^"^^  T"' 2164 

U.  Equivalent  evaporation  per  hour  from  and  at  2U  ^,■|^^'^>^^-J^^  „f  ..^ter 

16.  Equivalent  evaporation  per  hour  from  anU  at  ^1.    r-pi-     1 g.gg 

heating  surface  (lbs.) 

Average  Pressures,  Temper.^tures,  Etc.  ^^^^ 

17.  Steam  pressure  by  gauge  (lbs.  /  sq.  in.)   . .  .  .  _■  ■■■ '.'.'.'.'.'.'.'.'.'.'■'.■■■ -^d-i 

18.  Temperature  of  feed  water  entering  boi  er   deg.  t .  501 

19.  Temperature  of  escaping  gases  from  boiler  (deg-  *  ^^j '  -    •  y    0-21 

20!  Pres,surc  of  draft  between  damper  and  ash-pit  (ins.  ot  »  aier; ^^ 

21.  Percentage  of  moisture  in  steam 

HORSE-POWEU. 

62-7 

2''      Horsc-iwwer  developed  (Item  15-i-34j) 60 

ll  K^gr^FbilJS'XihorseJpowercieveioped::::::::^^  ^^' 

Economic  Results. 
25     Water  apparently  evaporated  umler  actual  conditions  per  lb.  «al  ".s  fired  ^  ^^ 

(item  9  -i- Item  3) ,  V91 00  v  Wni- lb'  coai  ivs  fired  (Item  11  -^ Item  3)  8 •  25 

26.  Equivalent  evaporation  from  and  at  212  K  per  lb  coaU.  t        ^^^^  ^  ^  ^  ^  g .  gg 

27.  Equivalent  evaporation  from  and  at  212   t  •  P"  ">  o'  of  eombustible  consumed 

28      Equivalent  evaporation  from  and  at  212    1  .  p(  r  in.  01  eoii.u  ^  ^^ 

(Item  Il  +  Item8) 

Efficiency.  ^^^^ 

29.  Calorific  value  of  dry  coal  per  lb.  (B.T.U.)  __.  ^;  ■ '.'.'.'.'.'.'.'.'.'.'.'.'■'■'■'■  I'^i^^SO 

^0  f'dorific  value  of  the  combust  ible  per  lb.  ( U.  I .  t  0 -^  ■  '  ,  j.; ; '  '  59-0 

^1  Efficiency  of  boiler  (based  on  combustibU;  consumed)     ,r)  • ^g.g 

32:  Efficiency  ol  boiler,  including  grate  (b.  sed  on  dry  coal)  (^c) 

Flue  Gases. 

33.     Dry  flue  gasper  lb.  -■^-;;lS^^S1f^^U  analyses)  (lbs.): !  1 1 : :  :|o 

,r/  ..  ••  drv  coal  (from  gas  analyses)  (lbs.)... ^g.gj 

36;     Proportion  of  heat  of  fuel  m  escaping  dry  flue  ga..es  v  /c) 


GRAPHIC    REC( 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  3. 

Date-June  24, 1907.  Trial  Number  G.C.T.  3 . 

OBSERVATIONS  OF  GENERAL  CONDITIONS. 


Flue  unil  warm,  liKht  brmie. 
large  piecei,  and  Hime  iroall  ituff. 

Time. 


Notes. 

Fire  banked  over  Sunday. 


Coal  moatly  in  lump*  of  3*  to  V,  a  few 


a.m. 
8.00 
8.20 
0.30 

10.05 

10.43 

11.43 

p.m. 

12.30 


Fire  eloane<l  and  made  up  with  No.  3  coal. 

Pressure,  50  lbs.     Tubes  cleaned. 

Trial  started.     Fire  about  4"  tliickv  burning  clear  with  some  flame. 

U  sacks  of  coal  burnt  before  trial 
Small  fire  liRhted  in  No.  1  B.  &  W.  boiler  furnace. 
Fire  sliced.     (Fire  about  12'  thick  at  this  time), 
rire  sliced. 


14  lbs  of  clinker  removed 


Fire  sliceil. 
cold. 
1 .  57  to  2 . 03    File  thoroughly  cleane<l 
3.30    Fire  sliced. 

Fire  shced  j^'^  '^"^  "^  elinker  removed 

Fire  sUcwI.    21  lbs.  of  clinker  removed. 

Fire  cleaned  thoroughly.     101  lbs.  of  clinker  removed 

Trial  8toppe<i.     Fire  similar  to  start. 


Clinker  viscous,  lumpy,  and  friable  when 
G8  lbs.  of  clinker  removed. 


4.00 
4.48 
6.00 
(i.28 
7.35 


CUNKER     AND     A»H. 

236  lbs.  clinker. 
81  lbs.  a.sh. 


RECORD  OF  COAL  CONSUMED  DURING  BOILER  TRIAL  No.  3 


Time. 


Start 

9.30 

9.40 

10.14 

10.57 

11.47..., 
12.41 

1.37 

2.18... 

2.56... 

■3.38.    . 

4.10... , 

4.55... 

5.40... 

6.45... 

7.10... 

7.35  ... 


Weight  of  coal 
fired. 


During 
interval. 


Total. 


Time 
of 

sampUng 

Sue 

gases. 


Composition  of  flue  gaaea 
by  volume,  per  cent. 


CO. 


89 

89 

184 

273 

187 

460 

189 

649 

187 

836 

207 

1043 

190 

1233 

184 

1417 

164 

1581 

102 

1743 

203 

1946 

190 

2142 

187 

2329 

197 

2526 

67 

2.'i93 

CO 


Cancelled   Sampling  doubtful 
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OBSERVATIONS  MADE  DTUNO  BOILER  TRIAL  No.  3 


Steam 

prragurc 

Raupr. 


Time. 


9.30.. 

9.45. 

10.00. 

10.16. 

10.30. 

10.46. 

11.00. 

11.15. 

11.30. 

11.45. 

12.00. 

12.15. 

12.30. 

12.45. 
1.00. 
1.15. 
1.30. 
1.45. 
2.00 
2.15 
2.30 
2.45 
3.00 
3.15 
3 
3 
4 
4 
4 


30.. 

45.. 

00.. 

15.. 

30.. 
4.45.. 
6.00. 
5.15. 
5.30. 
5.45. 
6.00. 
6.15. 
6.30. 
6.45. 
7.00. 
7.15. 
7.35. 


Temperatures 
°F. 


Draft  pressures, 

incnes  of 

water. 


lbs. 

per 

sq  ■ 


m. 


110 
107 
106 

no 

100 
100 
100 
105  0 
123    I 
IIP 
116 
106 
114 
119 
109 
118 
108 
105 
111 
111 
114 
104 
113 
110 
110 
103 
116 
113 
114 
113 
117 
113 
123 
110 
119 
110 
99 
93 
118 
119 
119 


Boiler 
room. 


Flue 
gases  at 
entrance 

to  fl\l(-.  I 


Feed 

Water. 


90 
91 
92 
94 
94 
96 
96 
95 
96 
97 
97 
96 
98 
97 
97 
97 
97 
97 
97 
97 
97 
97 
97 
98 
98 
98 
96 
97 
101 
100 
96 
96 
97 
97 
96 
98 
96 
98 
94 
94 
94 


In 
ash-pit. 


At 
entrance' 
to  flue.  1 


Water 

apparently 

evaporated 

in 

interval. 

Ihi. 


380- 0 

650 

375 

660 

370 

650 

375 

650 

365 

64-5 

500 

64-5 

445 

64-5 

445 

64'5 

420 

64-5 

465 

640 

445 

640 

467 

650 

470 

65-5 

445 

660 

425 

66-5 

420 

660 

420 

60-0 

415 

66-0 

405 

66-5 

360 

06-5 

415 

675 

415 

66-5 

415 

66-5 

425 

67-5 

475 

67-5 

480 

67-5 

505 

67-5 

500 

67-5 

465 

67-5 

510 

07-5 

505 

68-0 

440 

67-5 

430 

67-5 

420 

67-5 

465 

67-5 

475 

67-5 

465 

67-5 

440 

67-5 

415 

67-5 

430 

68-0 

425 

68-0 

■09 

-09 

-09 

-09 

-09 

-09 

-•09 

-09 

-09 

-09 

-09 

-•08 

-08 

-•08 

-•08 

-OS 

-08 

-•08 

-08 

-■08 

-■08 

-08 

-08 

-■08 

-08 

-08 

-•08 

-•08 

-•08 

-08 

-■08 

-■08 

-•08 

-OS 

-•08 

-•08 

-■08 

-•08 

-•08 

-•OS 

-•08 


0-25 

0-25 

025 

025 

029 

029 

027 

0-26 

0^.:2 

019 

0  20 

020 

0  20 

0-20 

0-20 

020 

020 

0^20 

0  20 

020 

0-20 

0  20 

020 

0-20 

0-20 

0^20 

020 

0  20 

0^20 

0^20 

020 

0^20\ 

0^20/ 

0  20 

020 

0^20 

020 

021 

021 

021 

0^21 


495 

613 

373 

358 

288 

394-6 

484 

373- 5 

496  5 

473 

321 

358  5 

396 

537  5 

459-5 

395  •  5 

448 

445  5 

1215 

345 

492 

280 

427  5 

238 

463 

444 

526 

538  5 

502-5 

412-5 


987-5 

472-5 
4':i-5 
410 
483  5 
336 
33- -5 
5095 
484 


lis 


Date— June  24,  1907. 
Commenced — 9.30  a.m. 


SUMMAUV  OF  OBSERVATIONS 

Boiler— B  and  W  No.  2. 
Ended— 7.35  p.m. 


At  McGill  University. 
Duration— 605  mina. 


6. 
7. 

8. 

9. 
10. 
11. 
12. 
13. 


14. 
15. 
16. 
17. 
18. 
19. 
20. 


....    -  General. 

Method  of  Btoking ii„„ ,  ,. 

Kind  of  draft  '•'"'>"-8Preadmg  on  alternate  sidea 

""""^jo"  It "^  "^  "'''  °"'"'  ''"«""''•  ■  Thoroughly  cleaned  Juno;  Iw'^M 

Tubes  cleaned 

Fire  cleaned L  AA : 8.20  a.m. 

8.00  a.m.,  1.67  and  6.28  p.m. 

Fpel. 

^'■"1  °f  -=»*» {west^lJ^^PicrorCo^NT"";!  ^'"H'ry-  Int"colonial  Coal  Co.. 

Analysis  of  dry  coil  by3t(^r.':"t-7l6.'ir:4'3.7r2%r"A^^^^^^^ 

Calorific  value  of  dry  coal  B.T.U  ner  lb  Aah-U-S 

Moisture  in  coal  aa  fired  (%)  12960 

Weight  of  coal  fired  (lbs.)        M 

Combustible  matter  in  ash  and  clinker  (%) 2593 

Weight  of  clinker  (lbs.)  ^  '*' 9-6 

Weight  of  ash  (lbs.) .....' 236 

81 

Air  and  Flub  Gas. 
Air  pressure  under  fire  (inches  of  wat  r) 

abovefire      "  ••  '    -0-08 

at  damper      "  "        —0-19 

Amount  of  damper  opening  -0-21 

lemperature  of  air  in  boiler  house  ("F) *'ull 

Hue  temperature  (°F.)  96-2 

Analysis  of  dry  flue  gas  by' volume'  (ycj-sampling  doubtful. *^'' 


Water  and  Steam. 
oo     ITP^™.*H^  °f  f^d  water  ("F.) . 

25  fli*',-'''"'i  '"  Pi"8''  a'  «'"■*•>  (inches).. 3J 

26  StoT^         '"^  T'^ence  of  level  included  above  (I'bV )' ^J 

26,  Steam  pressure  by  gauge  (lbs.  per  sq.  in.)  ^      ' 57 

27.  Barometer  reading  (inches).  ^         111-1 

Sq  P-'essure  m  steam  calorimeter  by  gauKe■('lb^ '  nor  so'  in' l' 29-72 

29.  Temperature  in  steam  calorimeter  (^  per  sq.  m.) 2-25 

^     ■' 243-4 


F      1  Notes. 

Proximate  an.ly,i,  „,  dry  coal  by  weight  %     I viraUr^tle, ll'j 

lA«h ;  J4.5 


H 
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Mu.io  on  B  «n.J  W.  No.  J  Boiler  ut  Mrtiil!  Tniv.  uy. 

To  Det.nrine  q.mlit^  of  CoiJ.  ^..^^  ^^  K„rnaco-FixeJ  bar..  30';l  air  -pace. 

K:l  "^^rii;  ana  SU,pp  T.t-AUern..  ( A..M..  ^^^^^^  ^^^   ,^^_^^ 

Gralp  Surface  («i.  ft.)-10<".  ,.„  ni— Nil 

Baromct-r  at  Htart-29.75.  At  f,n.Kh-.970. 

Total  Quantities.  24/6/07 

1.  Date  of  trial.  .■  j- •.     •  ■  ■ l?'"* 

2.  Duration  of  trial  (houm). .  .  J69J 

8.    Weight  of  coal  a»  firud  (IbB.) ...      -^^  ■; !•  1 

4     Percentage  of  mointurt-  in  coal  um  fired  (  .c) 2664 

6.    Total  weight  of  .Iry  coal  fire.l  (lb..) ^317 

6.  Total  ash  an.l  "^'"'''Vi'^fliie  ;„  Jrv  coal  ('  i)  ('<)  from  analyses  160;  (b)  weighed  12;^4 

„:    KlSSr'l^l^e^Xl'l^;!  dry  stem  fromand  at  212'  F.  (lbs.) 19950 

Hourly  QuAOTmM.  ^      ^ 

16.    Equivalent  evaporation  per  hcur  from  ana  ai  -i*        v^     h 3.1 

heating  surface  (lbs.) 

Average  Pressurks,  Temperatures,  Etc  ^  ^ 

21.    Percentage  of  moisture  in  steam 

Horse -Power. 

rui 

22     Horse-power  developed  (Item  15-i-34i) 60 

li    P^J^ir^r^^S^'XlhorseJpowerdeveloped;;;: 0^0 

Economic  Results. 
05     Water  apparently  evaporated  under  actual  conditions  p.-r  lb.  coal  a.s  fir.d 

(Item  9-Hltem  3) .  . ■  ■    -^i  „  ■••,;•  '..oul  is  fired  (Item  U  H-Item  3)  -^••j^' 

26.  Equivalent  evaporation  from  '^"'  »f  2U  »F  P"  1^^^^'  ,J-;  ,„^i  (i,.„„  1 1  ^  l.on.  5)  7  • .  ^ 

27.  Equivalent  e%'aporat.on  from  ^^^f-\-.J  i,J^pr  lb.  of  combustible  consuiiic.l 

2S      Eauivilent  evaporation  from  and  at  .21  i    t .  per  lu.  9 .  os 

(Item  11 4- Item  8) 

Efficiency.  ^^^^^^ 

29.    Calorific  value  of  dry  .         •  -t  lb.  (BJ^U  ]^,  t,-  ^; y    ■•;■•;;:::;:: ; 151.Mi 

I  ilHsaS^3SS;irS«»^v  .:;:::::;:::::.^ 


GRAPHIC    REC 


RECORD   OF    BOILER    TRIAL. 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  3. 

Date-July  3,  1907.  Trial  Number-G.C.T.  7 

OBSERVATIOxXS  OF  GENERAL  CONDITIONS. 


Grate  of  fiied  bars.     30%  air  space, 
^o.  1  B.  aud  W.  boiler  working. 

Tin  e. 

a.m. 

7.00 

7.20 

7.30 

8.10 
10.00 
10.20 
10.30 
12.00 

2.28 

3.05 

3.26 

7.30 

7.35 

8.20 

8.30 

8.30 


Notes. 

.ao]<8  burnt  before  trial.     Weather  fine,  temper.-xure  moderate 


Fire  raked  out 
Tubes  cleaned. 

Raked  fire  clean  and  started  firing  with  No.  3  coal 
tire  started  in  No.  1  B.  and  W.  furnace  with  fan 
Pressure  in  No.  1  boiler  20  lbs. 
Fire  cleaned. 

Trial  started.     Fire  2'  thick,  well  burnt  through, 
rire  4   thick. 
Fire  sliced. 
Fire  sliced, 
to  3 .  35    Fire  well  cleaned. 
Fire  about  4'  thick. 
Fire  sUced. 

Fire  cleaned^    121  lbs  of  clinker  and  cinders  removed. 
Tnd  stopoed     Fu;e  IJ'  thick,  well  burnt  through. 

100  lbs.  of  ashes  raked  from  pit.    Blow-off  cock  examined  and  found  tight. 
Clinker  and  Ash. 

265    lbs.  clinker. 

100    lbs.  ash. 

RECORD  OF  COAL  CONSUMED  DURING  BOILER  TRIAL  No.  7 


Pressure,  100  lbs.     Small  quantity  of  srreenings  put  on. 


Pressure  No.  1  boiler  75  lbs. 


144  lbs.  of  thick  friable  clinker  and  cinders  removed. 


Time. 


Weight  of  coal 
fired. 


.Start  10.30  a,m. 

10.45 

11.15 

11.54 

11.35 

1.22.... 

2  00 

2  40 

3.30 

3.50 

4.25. .    . 
5.04... 

5.29 

6.18 

6  53. ...  

7.37 

8.30...  


213 

181 

158 

199 

172 

171 

169 

199 

183 

183 

182 

186 

186 

188 

169 

102 


213 

394 

552 

751 

923 

1094 

1263 

1462 

1645 

1828 

2010 

2196 

2382 

2570 

2739 

2841 


Time 

of 

sampUng 

flue 

gases. 


10.45 
11.15 
11.45 
12.15 
12.45 
115 
1.45 
2.15 
2.45 
3.15 
3.45 
4.15 
4.45 
5.15 
5.45 
6.15 
6.45 
7.15 
7.46 


Composition  of  flue  gaaes 
by  volume,  per  cent. 


CO, 


10 

6 

10 


8.10 


5 

3 

60 

60 

5-9 

5-8 

a-'j 

3-8 
3-6 
4-8 
61 
5-8 
4-6 
4  4 
50 
61 

5-8 


7-9 
13-2 
7-9 
9-6 
15-3 
171 
14-5 
13-5 
13-8 
14-3 
160 


10 

IG 

15 

14' 

14- 

15-7 

16-2 

15-3 

14-7 

14  1 


CO 


0-2 

00 

0-2 

0-8 

0-0 

00 

0-0 

00 

00 

00 

00 

00 

0-0 

00 

00 

00 

00 

00 

00 

00 

01 
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OBSERVATIONS  MADE  DURING  BOILER  TRIM^No.  7 


Draft  pressures, 

incnes  of 

water. 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 
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SUMMARY  OF  OBSERVATIONS 


Dato— July  3,  1907. 
Commenced — 10.30  a.m. 


Boiler— B.  and  W.  No. 
Ended — 8.30  p.m. 


At  McGill  University. 
Duration — 600  mins. 


General. 

1.  Method  of  stoking Hand-spreading  on  alternate  sides 

2.  Kind  of  draft Natural 

3.  Condition  of  boiler  and  date  of  last  cleaning Thoroughly  cleaned  June,  1907. 

Fresh  water,  June  20. 

4.  Tubes  cleaned 7 .  20  a.m. 

5.  Fire  cleaned 7. 30  and  10.20  a.m.,  3.26  and  8.20  p.m. 


Fuel. 


6     Kind  of  coal  /^°  ^'  ^'*'"  seam,  Drummon*'  Colliery,  Intercolonial  Coal  Co., 
\Wcstvillc,  Pictou  Co.,  N.S.     I/. or  1'  screen  and  picking  belt 

Analysisof  dry  coal  by  weight  (%) {N  =  2^i?b  =  4-0,A8hrH.^5 

Calorific  value  of  dry  coal  B.T.U.  per  lb ' ' 12960 


7. 

8. 

9. 
10. 
11. 
12. 
13. 


S  =  2-5, 

"""""  -"" lN  =  21,O  =  4-0,Ar 

dry  coal  B.T.U.  per  lb 12960 

Moisture  in  coal  as  fired  (%) 1.2 

Weight  of  coal  fired  (lbs.) !....!.,..  2841 

Combustible  matter  in  ash  and  clinker  (%) .11 -7 

Weight  of  chnker  (lbs.) 265 

Weight  of  ash  (lbs.) ^ !!.!..     100 


14. 
15. 
16. 
17. 

18. 
19. 
20. 


Air  and  Flue  Gas. 

Air  pressure  under  fire  (inches  of  water) -002 

"  above  fire  "  .  n  oa 

ti  4   1  ,,  — U- J4 

at  damper  "  —0-27 

Amount  of  damper  opening Various 

Temperature  of  air  in  boiler  house  (°F.)  so 

Flue  temperature  ("F.) .nl 

Analysis  of  dry  flue  gas  by  volume  (%)'.. CO.    .j-8,'  d,=V4'l',  Ct)=01,'  N=,SOO 


Water  and  Steam. 


21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


Temperature  of  feed  water  (°F.) gy .  5 

Total  weight  of  feed  water  corrected  for  difference  of  level  (lb.  ^ 1846'{ 

Water  ovel  m  gauge  at  start  (inches) 4u 

Water  level  m  gauge  at  finish  (inches) 41 

Correction  for  difference  of  level  included  above  (lbs.)  q  X 

Steam  pressure  by  gauge  (lbs.  per  sq.  in.) ....  1  ic  0 

Barometer  reading  (inches) 29  825 

Pressure  in  steam  calorimeter  by  gauge  (lbs.  per  sq.  in.) 7 .  r 

lemperature  m  steam  calorimeter  (°F.) 237 


Notes. 

Fire  .Uced  2.28,  3.05,  and  7.35  p.m.  CUnker  thick  and  friable.     Weather  fine.  B.  and  W.  No. 

Proximate  analyaia  o(  dry  coal  by  weight  %  I  Volatile^atwr  '.'.'..'.'.'.   24  •  7 

lAsh 14  5 


boiler  working. 
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SUMMARY  OF  KESILTS 
Made  on  B.  and  W   No.  2  Boiler,  at  McGiU  Unjvensity.  ^^^3 

To  De...r.nine  ..uaUty  of  Coal,  and  ««-;;  J^^^^'^^^^S  bars.'  30%  air  «paee. 
Kind  of  iMicl— No.  3  C  oal.  *^'""  "         ,  v  u  m  um 

MeLl  of  Starting  and  S.oppin,  Test-AUorru.te^(A.S.M.W  ^^^^^^^  ^^^  ^^^_^3, 

Grate  Surface  (sq.  ft.)— IG'-'-  r,  ^_\il 

Superheating  Surface   «1-     ■>     ^"-  Moan-29-825. 

Baro.neter  at  start-21)-82.5.  At  f,n>sh- >l.S-o. 

T()T\L  QrANTITlES.  .3/7/07 

1.  Dateoftrial.....^.    -^ \*^-^. 

2.  Duration  of  trial  (ho"'^)- ■  ■ -.^*.', 

3  Weinht  of  coal  as  fired  (lbs.).      ■     p,„.  Vr-i   '  .'.cAt 

4.  Percentage  of  moi.sture  in  '-o"/ '"  fi^*""!  ^  '^^ ;      ■^^. 

5  Total  weight  of  dry  coal  fired  (lbs.) 365 

e!  Total  a«h  and  ^f  "««/>»:,«•'-;„  arveoaitS)'")  from  analyses  17G;  (b)  weighed. 13|0 

Hourly  (iuANTiTiES.                                            ^^  ^ 
14     Water  evaporated  per  hovir  corrected  tor  quaui>  ^^  2140 

■  ilr.K  3SS  S; t""; fr -•  S  i.'i-  k:>!"  -U  r». ..  -»  3.35 

heating  surface  (lbs./ 

Average  Pressubeb,  Tem..eratit„es,  Etc.  ^^^^ 

17.    Steam  pressure  by  ga^ge^aW^n^i^J^^^^ 

21.    Percentage  of  moisture  in  steam 

Horse-Power.  ^^.q 
22  Horse-power  developed  (Item  15  ^34^)  !  .:.:.:  i  ■■.  ^  ^  ■■■•■-•"■'■•■  •^%°3 
i    P^^ie^FtllS'Shorse-powerdevelo^^^^ 

Economic  Results. 
25     water  apparently  evaporated  under  actual  -^'^'-,.r  lb.  coal  as  fired 
,6     EqiK:;S>aionfromand.^^-,^V^^ 
I     feS^^rS'Ci'tf^a^^^^^  ^Por  lb.  of  combustible  consumed   ^^^ 

(ItemllH-ltem  H) 

Efficiency.  ^^960 

Ik    ES:'y  of  S.ttding  grate  (based  on  dry  coal)  (%) 

33.    Dry  flue  ^,as  per  lb.  -^aSe^-raVI'^  ('•'^•^-  •■:;:;  T2 

34-  , ,  dry  coal  (from  gas  analyses)  (lbs.) 22-7 

II:    Proportion  of  heat  oWuel  in  Uping  dry  flue  gases  (%) 


GRAPHIC    RE< 


Q.C.J 

:   ^ 

"lit 

>. 

■■■-- 

L 

V 

>- 

0 
'/ 

f; 

A 
^ 

ik£ 

AmU 

b^ 

\ 

r 

— 

I 



i 

I 

— <t 

J 

- 

■-- 

1     ^v 

'^ 

S 

^f* 

*     s 

/ 

V 

^ 

./w 

^ 

< 

w 

JA  1  T 

^•{    'i    Q 

> 

i 

I 

^^/ 

^ 

^ 

V 

> 

>J- 

>s 

VK 

/» 

,2- 

7"      </..^^ 

5 

r 

^ 

r^ 

; 

1  ^'s^ 

, , — 

-- 

/IB 

s^^ 

bl 

r^ 

,^ 

« 

^ 

^ 

A 

M^pi^^ 

-^ 

a 

^' 

^■^ 

f2« 

^ 

■*r 

^ 

i<3 

K« 

?^ 

F«^l* 

n 

a 

/»^ 

^ 

4^    0  M 

? 

Jf 

*<^ 

ja: 

^ 

L. 

£ 

r^ 

>* 

1 

^ 

P 

8 

^ 

F'^ 



?* 

^ 

<Ai 

<s 

it 

/> 

>f 

^     X      X 

-J 

i:::^) 

-^) 

■^J 

^ 

M 

-4 

=i 

2) 

£*f^ 

/^ 

01 

J 

¥U^> 

— ^  k 

/. 

> 

s 

•S 

^ 

^>iK^^ 

WV 

Tf 

/r./w  /a 

30 

//I 

»« 

/«J 

10 

/■ 

0 

«j< 

:    RECORD   OF    BOILER    TRIAL. 


Appknoix  II,  Vol.  IV 
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M 

T« 
Ki 
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Gi 

Bi 


1. 

i; 

•i. 

i; 

3. 

V 

4. 

V 

S. 

T 

0. 

X 

7. 

V 

S. 

r 

9. 

•i 

10. 

E 

11.    E 


12. 

I 

13. 

L 

14. 

V 

15. 

b 

16. 

i! 

17. 

3 

18. 

1 

19. 

1 

20. 

I 

21. 

1 

22. 

I 

23. 

1 

24. 

1 

25.  ^ 

26.  1 

27.  1 

28.  I 


29.  ( 

30.  < 
31  1 
32.  ] 


33.    1 

34. 

36. 

30.  : 
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TRIAL  OF  B.  AND  W.  No.  2  BOttER  WITH  COAL  No.  203 

I>u,.^-.),.no  20.  10<.7  Trial  Nun.b..r-(i.C.T.-,. 

oasKin  ATioxa  of  gknkual  conditions. 

„.     ,  Notei. 

u.tn. 
7.L'5 
7.  Jo 
8.4o 


Prt'sMurp,  35  lbs. 


0.25 
lO.HS 
11.45 

1.30 
2.20 
3.20 
3.35 
4.28 
4.55 
5.30 
6.10 
6.45 


""Sr  n:i!::.l-o„/:'"  -"  "'  '~"''  ''  "'  »>-•'.  »^"""n«  'Ti^ht.  hut  li,.l..  fla,„e.    .U,,. 

v^-  nr'th irk'.'"  '"■"'■    ^'""'  ^"""^  ^"»'  '^^''^  "f  <'"'*^'- 

Hcavv  rain. 
I'irc  12'  thick. 

J-ire  Pitk' '  ""■  '^'  '■'""'"  """"^^-     ^«'"<'''  -hi.i«h.  spongy,  an.l  very  friable 

Fire  ?'Thick^"  """    "^  '""'"^''  '■^""'^^• 

'}gLS.^''77\/:^'!./-^?-;;!;;;::;^    ««  '^-  »'  blinker  removed. 
M  lbs.  of  ashes  rukoil  from  pit. 

^'^^^i.^Z:T^,n:'^\,J'  ""'  "'  -he^  raked  out  of  pit.     Blow-off 

CUNKEK   AND   AsH. 

151  lb.s.  clinker. 
79  lbs.  ash. 


^•OUD  OF  COAL  CONSUMED  DURING  BOILER  TRIAL  No. 


Compoflition  of  flue  goau 
by  volume,  per  cent. 


O, 


12-? 


CO 


00 


117 

01 

14-4 

00 

14-9 

00 

13-4 

00 

13-3 

0-2 

]3() 

00 

12  S 

01 

13() 

01 

140 

00 

13- 9 

00 

14  4 

01 

140 

0-3 

122 


OBSERVATIONS  MADE  DURING  BOILER  TRIAL  No.  4 


Time. 


H  4:>, . 

•(.(Ml. 
«  Ifi 
<»  30 
9.4.'> 
10.  (X) 

10  15 

10.  ao 

10.4.V 

n.(H) 

11.15. 
11.30 

11  45 
12,00. 
1^.15. 
12.30. 
12.45 

1.00. 
1   15 


1.30 

1  45. 

2.00 

2.15. 

2.30 

2.45 

3.00 

3.15 

3.30 


45. 

00. 

15 

30 

45 

5.00 

5.15 

5.30 

5.45 

6.00 

6.15. 

6.30 

6.45 


Tempcratuna 


lbs. 

per 

sq 


in. 


103 
100 

lis 

101 
103 
103 
117 
110 
US 
117 
lOH 

lis 

103 
121 
101 
119 
114 
114 
115 
120 
114 
119 
121 
114 
112 
119 
108 

lis 

117 
114 
118 
116 
119 
121 
108 
121 
106 
122 

S9 
113 

88 


Boiler 
room. 


Flue 
ftowa  at 
entrance 
to  flue. 


Feed 
Water. 


112-5 


S70 
iK) 
90 
930 

94  0 
93  0 

95  0 
950 
98 
97 
96 
96 
92 
89 
84 
91 
90 
90 
92 
90 
92 
91 
90 
93 
94 
92-5 
94 
95 

96 

94 

93 

95 

93 

98 

93 

91 

94 

89 

89 

87 

86 


92-2 


425 

425 

510 

450 

465 

435 

450 

435 

465 

495 

485 

485 

450 

450 

445 

4(>0 

435 

450 

475 

475 

4H5 

490 

490 

445 

455 

500 

503 

510 

510 

510 

510 

550 

550 

535 

460 

470 

540 

525 

485 

475 

490 


479 


r>9-5 
7.111 
6S.0 
07-5 
(17-5 
67(» 
67  0 
66  0 
65  •  5 
65-0 
65() 
65-0 
64-5 
04-5 
04-5 
()4-5 
64-5 

65  5 

66  0 
66-0 
C6-(t 
67-0 
6S0 
67-5 
67-5 
67-5 
68-5 
68-5 
68-5 
68-5 
69  0 
69  0 
69  0 
69  0 
690 
690 
69  0 
68-5 
68-0 
68'0 
68-5 


Draft  preaBunf, 

incDea  of 

water. 


In 
oah-pit. 


At 
entrance 
to  flue. 


Water 

apparently 

evaporated 

in 

interval. 

Iba. 


•  OS 

•  OH 
.08 
.(IH 

•  08 
OH 

.08 
•08 

•  08 
•08 
•08 

•  08 
•08 
•08 

•  08 
•   08 
■•08 
••08 
-08 
-■08 
-•08 
-•08 
-08 
-OS 
-08 
-08 
-08 
-08 
-08 
-•08 
-08 
-•08 
-•08 
-•OS 
-•08 
-•OS 
-■OS 
-•OS 
-•08 
-•08 
-•08 


•20 
•20 

•  20 
•25 

25 
•25 
•25 
•25 
•25 
•25 
•25 
•25 
•25 
•25 
■  25 
•25 
•25 
•25 

•  25 

•  •  25 
•25 

•  25 
-•25 
-•25 
-•25 
-•25 

-  •  25 
-•25 
-•25 

-  •25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-•25 
-■25 
-•25 
-•25 


670 


-08 


392 

371 

603  5 

448 

468 

487^5 

399 

334 

.594  5 

.V24  5 

513 

.591  5 

.325  5 

391-5 

4.55-5 

461 

.324  5 

.378 

409-5 

427  5 

380 

397 

417 

362 

373 

469 

395 

396- 

410- 

451  • 

445 

418' 

442 

493 

513 

359 

524 

471 

359 

483 


-•25     17,534 
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SUMMARY  OF  OBSERVATIONS 


Dntp— June  20,  1!»0".  IJoilcr- 

('oniinoncpd— 8.45  8.111.  J., 


-n.  and  W   No.  2 
Ird— O.J.I  p.m. 


At  McCill  rnivpriiity. 
Dilution— (MMl  mini.. 


1. 

3.' 

4. 
3. 


S. 

«. 

10. 

11. 

12. 
13. 


14. 
15. 
18. 
17. 

18. 
1!> 
20. 


21. 
22 
2X 
24. 
25. 
26. 
27. 
28. 
29. 


ICNKRAI.. 

Kina',":?  :in:r'"* iran.l-.,,r...,im«  ..„  al,..rnu...  .i,l... 

TuIm'h  cli'uncd 

7-25  a.m.    'i  30  p.m. 


KiKU. 


6.     Kind  of  coul 


.     ,                      '  W.stvdI..,  I'l.t-.u  {  „.,  N.S.-()v,.r  r  MT..,.n  and  pi.king  hrlt 
Anuly.sHof  dryroalby  Wfinlit  ('    ) ,/C;  =  700,    H  -  4  3,     .S-Il 

Calorifir  valu..  of  dry  coul  H.T.r   ,..r  lb  '^  """'  °"^''  ^"^  ']}..}l 

Aloi.sture  in  coal  a.s  firi'd  (' ; )  IJ.ioO 

Wi'ight  of  coal  fircl  fibs  ) '  •  7 

ron.biwtible  matter  in  u«h  an.l  clinker  (c, ) '■;^P\ 

Weijtht  of  chiikor  (lbs.) ,  '•*■<• 

Weight  of  a«h  (Ibs.l  131 

7l> 

AlK    AND    Fl.rK   (i.V.s. 

Air  prcwiire  under  fire  (inches  of  water) 
above  fire         " 
at  damper 


Amount  of  damfier  opening. .  —0-2. 

T.  rnperature  of  air  in  boiler  house  &¥  i \'ttriou; 

Hue  tem[KTatur<'  (°F.) ....  ^'i'- 

Analysis  of  dry  flue  gas  by  volume  (\i).  CO, 


-0  (« 
-0-22 

5 
uriuuN 

2 

tj- 1  (CO  from  12.44  to  o.lti  p.m.'»b- 1) 


Water  and  Steam. 
Temnerature  of  feed  water  (°F  ) 

Wa'terY'v**!'"'  '''"''  ''■""''■  <•"""•'«'  '"rdifTercnce  of  iovel(lbs  ) i-?;? 

Water   eve   in  gauge  at  start  (inches).  ^      '^ ^'534 

Water  level  in  gauge  at  finish  (inches).  H 

C  orrection  for  difference  of  level  includoj  above  (U,s  ) Jf 

Steam  preasure  by  gauge  (lb.>..  pe-  sq.  in.)  , .  }l^ 

Barometer  reading  (inches)  112-3 

Pre.s.sure  in  steam  calorimeter  by  gauge  (lbs  per  so  in  ) "^I'l^ 

Temperature  in  steam  calorimeter  (°F.)  ^' ■2-7 

249-8 


Fire  sliced  2.20,  3.35,  and  4  1 


Notes. 


of  coke.     Coa,  ''^u>^^^.^^^■'^^!iZ:!l^:^^  -«.  c.W 

Proxirnau.  analyni,  of  dry  coal  by  weight  -.  \  vX'r^l'aZ,      ! !   i    ;    §1  J 


(Aah. 


I  ! 


y   ^ 
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SI  MMAKY  OF  ULSULT8 

Mi».|<M.n  H.  iind  W.  No.  2  Boiler,  iit  MrOill  rnivfniity. 

■Po  Dt'liTniiiii'  <|iiiilily  "l'  Coal. 

Kiii.l  of  Fuil— N'l.  IIKI.  Kiml  of  Furniici— Kixwl  bam,  30%  air  itpaet. 

MiiIuhI  of  St.irliiiK  uinl  fSloppiiiK  Ti'«t— ^Ulcrimti'  (.V.S.M.i;.) 

(Iriiti!  Siirfuct!  l*<|.  ft.)-ltl-7(l.  Wutir  IliiHing  Hurfaro  («i,  ft.)— li3U. 

SiiIHThpuliiiK  .Siirfai-c  {ni\.  ft.)— Nil. 
HiirometeratBtart-JOJO.  At  finish     '.Ml  ;)4.  Mi-an— I'O  -Jli. 

'I'iHAL   lil'ANTITlES. 

1.  Dal.-  of  trial '-'«,"  "j! 

2.  1  )iiriition  of  trial  (houm) IrrW 

:».     Wriglil  of  roal  tt«  finfl  (lbs.)  •*»«' 

4.  I'lTccnttiRR  of  iiioiHturu  in  coal  as  lirttl  {',1) ,  •  •? 

5.  Total  weight  of  dry  coal  tired  (Wm.) ^*J 

tl.  Total  ash  an<l  rcfiw  (lbs.) ■ ;    ■  ■    ...  k.ir    '■' i    i  <.'.."• 

7  I'.rpi  ntuKi-  of  a«h  and  rofiiw  in  dry  cftal  C/c)  U')  from  analywij,  130;  (6)  weighcKl  9^(M 

S.  Total  wi'iaht  of  conibuHtiWo  conHUnied  fronuinaly-HON  (lbs  )   ...  .      .^...  .-210 

9  Total  weight  of  water  fed  to  the  Imiler  corrected  for  dilTcrence  of  level  (lb«.)  . .  .  1 .  511 

10.     Kquivalent  water  evaporated  into  dry  steain  from  actual  fifd  water  tempera- 

ture  and  boiler  presmire  (lbn.)  _  .,       ■      Ij -• '' 

H.     Equivalent  water  evaporated  into  dry  xleam  from  and  at  Hi    ».  (lb*.) MVW 

Hourly  (iUANTrriEB. 

12.  Dry  coal  fire<l  p<r  hour  (llw.) ^?1' /, 

13.  Dry  coal  per  wpuire  fool  of  grati-  BUrfaoe  (wr  hour  (Ibti.)  ■  ■    ■ \^'* 

14.  Water  evaporated  per  hour  eorreeteil  for  ouality  of  Hteain  (lb*.) 17« 

15  Equivalent  eva|>oration  p«'r  hour  from  ancl  at  212°  F.  (lbs.) iOBl 

16.  Equivalent  evaporation  [H'r  hour  from  ami  at  212°  F.  per  nquare  foot  of  water 

heatiDR  surface  (IhH.) ■^''' 

AvEBAOE  Pressures,  Tempebatubes,  Etc. 

17.  Hteam  preauure  by  gauge  (Ib.s.  ,  Mq.  in.) Ht' n 

:8.     Temperatureof  feed  water  entirmg  boiler  (dcg.  KK  Oi-u 

19.  Temperature  of  estcaping  gases  from  boiler  (deg.  F.; ^ •  ■  ^'J 

20.  Pressure  of  draft  between  dami«'r  and  ash-pit  (ins.  of  water) 0- 1( 

21.  Percentage  of  moisture  in  steam •'■'' 

Horse-Power. 

22.  Horse-power  developed  (Item  15-h34J) ^'^ 

23.  Builders'  rale<l  horse-power •  ^ 

24.  Percentage  of  builders'  rated  horse-power  developed iUl 

Economic  Results. 

25.  Water  apparently  cvaporateil  under  actual  conditions  per  lb.  coal  aa  fired 

26  Equivalent  evaiwration  from  and  at  212°  V.  per  lb.  coal  as  fire<l  (Item  U  -5- Item  3)  8 •  07 

27  Equivalent  evaporation  from  and  at  212°  F.  per  lb.  of  dry  comI  (Item  11 -^  Item  5)  8- JO 
28"     Equivalent  evaporation  from  and  at  212°  F.  per  lb.  of  combustible  consumed 

(Item  n-i-Itcra  8) "'^a 

ErriciENcv. 

29.  Calorific  value  of  dry  co.il  per  lb.  (B.T.U.) .  ^  ^ . }3550 

30.  Calorific  value  of  the  combustible  per  lb.  (B.T.L.)  •■•■■•• 'o^"" 

31.  F.flSciency  of  boiler  (based  on  cfiinhnstible  c.onsume<l)  (_%) OV-I 

32.  Efficiency  of  boiler,  including  grate  (based  on  dry  coal)  (%) o8-o 


J^ 
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SPRINGHILL  COAL  FIELD. 

CUMBERLAND  CO.,  NOVA  SCOTIA. 


12.1 


127 
TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  6. 

Dat«— July  22,  1907.  t  •  i  x-      . 

Trial  Number— G.C.T   14 
OBSERVATIONS  OF  GENERAL  CONDITIONS. 
Notes. 


B.  and  W.  No.  1  boUer  working.     Boiler  blown  down  comptet«I, 


.-  1    ^f,*','"'.''  .""""•     •  ■  00  p.m.  rain, 
and  refilled  July  18. 

«~t.ced  and  there  was  no  loJofwarbetwo.n"jS^^^  ^°  ^"^'l""  '^ 


rm    Tu^'cTrn"^^  "'"''""'  ^"''  '"""^'^  "•"•'  ^'°'  5  coal. 
8.55    Trial  started.     Fire  2'  thick,  a  little  flame  and  smoke. 


Pressure,  50  liis. 


10. 05     Crlll  m  fire  door  half  onen 
11.05    Grill  full  open.  ^ 

12  26     "■       ■■     • 

2.02 

3.15 

4.30 

.5.11 

5.34 


Fire  sliced. 

!•  ire  slued.     37  lbs.  of  clmkir  removed. 
t.riU  half  open.    Fire  slip"d 
rire  sliced. 
Grill  closed. 

r,M  %fiafsto*pSini^^riW^?o'  trt"'  toZ^  ^f"  "^'fV?  '--«•■ 

oxam/ned  and  found  to  be  t°ght  '^''•''  '^""^  '"''"  P'^-     BIowK)ff 

CUNKER   AND   ASH. 

200    lbs.  clinker. 
50    lbs.  ash. 

^     ^CORD^OF  COAL  CONSUMED  DURING  BOILER  TRIAL  No.  14 


Time. 


Siiirt  8.55  a.m. 

9.08 

9.26  ... 

9.55... 

10.19 

10.43... 

11.03.. 

11.20.. 

11.36.... 

12.03.... 

12.22.. 

12.52....; 

1.23.... 
2.08.... 
2.45.. 

3.26...      

3.46.. 
4.24.... 

4.48..  

5.18....    

6.08..         

6.55.... 


Weight  of  cf  J 
fired. 


During 
interval. 


Total. 


Time 

of 

e.'<mpling 


172 

172 

144 

316 

164 

480 

131 

611 

149 

760 

158 

918 

135 

1053 

132 

1185 

150 

1335 

150 

1485 

131 

1616 

1.-J4 

1770 

163 

1933 

162 

2095 

163 

2258 

160 

2418 

106 

2584 

147 

2731 

1,50 

2881 

165 

3046 

1/3 

3219 

9.10 
9.40 
10.08 
10.42 
11.10 
11.40 
12.15 
12.48 
1.10 
1.40 
2.17 
2.40 
3  13 
3.41 
4.12 
4.40 
5.09 
5.39 
6.10 
6.35 


position  of  flue  gaws 
•  ■'  volume,  percent. 


CO, 


10-4 
10-3 
10-6 
10-5 
130 
10-9 
10 

11° 
9-6 
90 
9-5 
90 
8-6 
6-2 
61 
7-2 
5-9 
7-6 
40 
50 


7-4 
4-7 
69 
4-5 


10 

11 

Q 

9 

6 

9 

0 

9 

5 

9 

0 

8 

6 

4 

5 

6 

6 

9. 
10-6 

8-3 
110 
10-8 
13-2 
131 
12-5 
13-8 
12-2 
15-8 
15  4 


CO 


00 

20 

0-5 

3-6 

0-4 

1-8 

2-2 

0-9 

01 

00 

0-2 

00 

00 

00 

00 

0-9 

00 

00 

00 

00 
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OBSERVATIONS  MADE  DUUING  BOILER  TRIAL  No.  U 


Draft  nresBurcs, 

incncB  of 

water. 


Woter 

apparently 

evaporated 

in 

interval. 


IS.  104-.')  net 
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SUMMAllV  OF  OHSEUVATIUNS 


Datf— July  22,  1007. 
Comnu-nccil — S.5.")  a.m. 


Boiler— H.  iinil  \V.  \o.  2. 
Eiidfd — (').:{")  p.m. 


.\t  Mcdill  rriivcrsity. 
Duration  — (j(K)  iiiiii.'<. 


(iKNKKAI.. 

1.     .Mclliod  of  sloking Ili'.nil-s'    .mliiiK  on  iillcniatc  wiilcB 

IV     Kind  of  (Iraft Nalurnl 

3.     Condition  of  boiler  and  dale  of  l:i-l  clraninK      TlioiouKliiy  elianed  .lune,  1()(»7 

I'roli  water,  Julv  IS. 

4      Tubes  el  'ancd.  .  .  .'. ".'i"  "■"'. 

5.     Kiru  cleanoil 7 -4:1  a.m.,  5  43  p.m. 


I'lKl.. 

No.  .",  — S|)rin(tliill  No.  2  Colliery,  Cundierland  Uailway  &  Coal 

Co..  Cull  berland  Co.,  N  S.  Over    ',"  screen  and  pieking  bolt. 

Analysis  of  dry  poal  by  weiKliH',  l.C  -  7.")- 1,11  =  1  <J.S  =  1 -G.-N  =  1  •2,0  =  8.0,Ash  =9-2 

Calorifie  value  of  dry  coal  15.'!'. l'.  |)er  lb 13860 

Moisture  in  coal  a.**  fired  (',i ) 1  -9 

Weipht  of  roal  fired  (Ib.s.) 3219 

C^onibustible  matter  in  ash  and  clinker  (',',) 20-8 

Weight  of  clinker  (lbs.) 200 

Weight  of  a.sh  (Uw.) 50 


0.     Kind  of  coal. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


Ain  .\\u  I'l.iK  Gas, 

14.  Air  pressure  under  fire  (inches  of  water) —0-01 

15.  "  above  fire  "  -O^  18 

16.  "  at  liamper  "  -0-23 

17.  Amount  of  damper  opening Various 

18.  Temperature  of  air  in  boiler  house  (°F.) 93-6 

19.  Flue  temperature  (°F.) 462 

20.  Analy.sis  of  dry  flue  ga.s  by  volume  (' ; )    .CO2  =  S.S,  (),  =  !).G,  CO  =  ()."),   Nj  =  81-1 

W  ATE  It  .\Ni)  .Stkam. 

21.  T.'mpcrature  of  feed  water  ("F.) 73-7 

22.  Total  .veight  of  feed  water,  corrected  for  difference  of  level  (lbs.) 18194 

23.  Water  level  in  gauge  at  star*  Undies) i'fg 

24.  Water  level  in  gauge  at  finish  (inches) 4  A 

2.5.     Correction  for  difference  of  level  included  .above  (lbs.) 38 

26.  Steam  pressure  by  gauge  (lbs.  per  sq.  in.) U6-6 

27.  B.irometer  reading  (inches) 29-58 

28.  Pressure  in  steam  calorimeter  I  y  gauge  (lbs.  per  s(|.  in.) 13-1 

29.  Temperature  in  steam  calorimeter  (°F.) 278 


net 


Notes. 

Fire  slicpil  12, Id.  l'.02.  3.1.').  4.3fl,  ami  5.11  p  m.       ..\ir  iiiimitti'.l  over  fire  from  10. (i.'.  a 
Clinker  viscous  tiod  luihiTciit.     Weather  warm,  rain  in  afteriiiHm. 

[Kixe.l  rarlidn    .58  5 

Proximate  analysis  of  drv  coal  by  weiylit  'c    •  N'nlatile  matter  32  3 

•  U\i 9   2 


to  elo 


63—9 


Hi 


SlMM.MtV  t)l    lU.SlI.TS 
M„l-..nll  a.MW    No.Jlio.l.r.a.  M.'-i.lir,„v.r-i.y. 

SuprilM:itiIiH>'i>f"'"  '-'H-  '''      '   "' 
HuroMH„-,-.t.l:.M      ^"'U,  A.  linW, --!'-. 


McMii      ■-'!•   ■''^. 


.'   7   II, 
1(1(10 

:;-jl'.t 

1  'I 

.  ,:ll".T 

■j:>() 


TorA(.  li(  sMino. 

I.  U;itrt)f  trilll    .     ■,     , 
■>  l)i||;ilin(inl'  tICll  llllllll'^' 

■i.  WVinliI  nrco;il:islir.-il  '""'■',     I,;;,,,;,.  V'' V    ' 

.,.  IVrrrntMP'  of  ...i.l^''l"V;.'  '7,  '%''•''''    ''      ^     ^ 

5.  Total  uiitflifl'l'V'"^;'";'''""'^'' _ 

^:  lo,:,Uv.M;;li.ofw;U...1-il.;>i.'';;;l'i -'';;/'',;;     „,,u,l     frnl     vv^i"'-      ^,„„ 

10  K(miv:ilriil    will"-   '"^-I'l"'''""'''  '"■'  l^'"i 

II.  r.<,(.ival>'iil  ^^atl■••  .vapmal.'.l  oito  .lis  >li.i>n  I""" 

11:  l!%;::;;:i  5::' i:;^.'' -;.'---•::->- 


:il.V7 

,lS-8 

ISOl 

.  '.'1:57 
■.\M 


14.     \VM(T  ..vi.poratc.l  p.;''  I"""'    ""  .'/„    ,      „  -Vr  V.  lll.s.  i 

1^:  ii;i:;i^;;l;:;;;  ;:v;;i;;;::;:;i:;;;  i:?  t^  ?-" ->  -  ^'^'  ^-  >-  -":'"•  ^"•"  "^  ":^'""' 

licatinj;  sililan'  '11>^) 

AvKUA.iK    I'llKSS.KKS.   'ICMlCKVr.  IIKS,    V.Tr. 

}j-  ^^;^:.!=:ftr^^^^^^^^ 

2l'.     rcrccntnijc  of  iii..isluri-  iii  stciiiii- 

lI(>usF.-r<)\vi:». 

"2      Ilorsi-powcr  ,'cvcloi>«Ml  (lt«'in  l^^:i-li) '..'.'."-'.'.'.'■'.'■'■"■■ 

i  }5;!;|::;^i;:::fu:ii;c:r;''X. ..........w...- ."...opci; 

KcoNoMii;  Uksilts. 
.5      ^^■.U■r  .pp-on,ly  ..vapor....!  uni.or  ai.i.al  con.lUio,.  p..  11,.  loa.  ;'^  "":',.«, 

(ltriniH-ltciii-!>      ■ ■  ■..,;„,•;  i.-  ,,,,,.11)  coal  as  lirci!  (Itcin  1 1 -Hltrm  .'.)  6-ti- 

■20.     K.imvalc  nt  .vaporatioi.  from  ^'"'' '.' , '.I'-o  V     or  lb.  of  -Irv  ooal  (If""  1 1  -H'"' ■■')  ^'^ 
27.     i;.  uivalrnt  cvaporatio,.  from  •'"  >  \' -J.T.^o^  \     !n"\h.  of  ■.-^.ml.u^til.lr  ...m.^u.iH.il     _ 
'.H      K(  iiival-'i.t  evaporation  from  an.l  al  .1-    1  •  l'^  ,  .1,., 

"■      '  '      /  t  .  11      ■      I  1  .,■•>    ^^  


no-0 

73-7 

.  .462 

.   0'22 

..10 


. .01-9 
. . . .60 
...103 


(It.iu  U-^ltiiiiS) 


r,FKI(Ii;N<  V. 


29.     Calorific  vi^luc  of  (try  .Mai  p.M;ll>.  '•^■\.^' ■].  '^- y  {'    ::.'..'.'. 
.32.     Klliciciicy  .if  lioiW.  !iu-la.lmgt:i..ti   II'.' '  ■ 


I'n  r  ('..\>i;^ 


...     Ory  nu..  .as  per  ''^-;;;;;-.!•i•^;^*;-;:;;;;!•.T:;ri^ri.  analyso.,\U.: 

■';•  •■  ,lrv  .-oal  Ifn.m  Sias  analvscs)  lUi-   ■,,,• 

S«;     l>,oi.or.i.,n  .,t  heat  .,f  fiu'l  in  .--ainng  .Iry  11....  iiaso  I  .„) 


,  .  13:570 

..147211 

.  ...'lOl 

.4<J-ti 


.2(i-7 
•22 -7 

.20- » 
,i:!-2 


■Jl(t 
1  'I 
I.".; 
■j.vi 

7  0 

;7!n 
i:i7l) 


I .')  ■  7 
ISOl 

•Ji:i7 


:!;m 


llGf) 
73-7 

.  462 
0-22 

.10 


01-0 

.  .60 

. .  lo:i 


)C-77 


i;}o7ii 

ll7'Jii 

,  ..-.ni 
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tiita 


i?|i>i 


ISl 

TRIAL  OF  B.  AHD  W.  Mo  S  BOILEll  WITH  COAL  No.  9M. 

D«le-July  26,  1907.  ,,  .  ,  . .      ^       , 

Trial  Number— <iC'  T.  Ifl. 

OB8EKVATION8  OF  OENEHAL  CONDITIONS 


WMiter  itmp  ud  niaiiic. 


Time. 

k.m. 

•7.30 

7.M 

8.A() 

9.S3 

10.15 

1.45 

3.00 

3.4S 

4.20 

5.30 

O.fifi 


Rotoa. 

■•  •»<«  W.  boUcr  No.  1  watkiag. 


Prewure,  30  ttw. 


Jii*  riMned  out  uiii  made  up  with  No.  205 
TuIh>»  rleanml. 

C^iU  rn^rLr'iSr'U'""'-  "'""  '»"™'"'-"*- 

Cirill  full  open. 

Orill  rIoMHi. 

Grill  one-fourth  open. 

Fi«  S.    '"  '**•  "^  '*''*■''■  ''•~"''  '■""''"  '""°v«l- 

to  defwt  in  app^atu.  "^  '"*  ^  '"^>*"  "*""'  ''"'•^ful  owing 

CUNKER   AND  AflB. 


112 

47 


clinker, 
aah. 


RECORD  OF  COAL  CONSUMED  DURING  BOILER  TRIAL  No. 


16 


9  04 

9.30 

0.48 
10.33 
11.02 
11.30 
11.53. 
12.38. 

1.30. 

2.00. 

2.32. 

3.16. 
3.44. 
4.27. 
4.56. 
5.45. 
6.03. 
6.65. 


Start  8.50  a.m. 


Weight  of  coal 
fired. 


DurinK 
interval. 


166 
156 
168 
181 
16€ 
180 
162 
iSO 
180 
170 
167 
200 
180 
184 
109 
162 
163 
90 


Total 


166 
322 
490 
671 
829 
1009 
1171 
1321 
1501 
1671 
1828 
2028 
2208 
2392 
2651 
2713 
2866 
2956 


Time 

of 

•omplinK 

flue 

gaaea. 


Compoaition  of  flue  ,,«, 
by  volume,  per  cent. 


CX)t 


Sampling  incorrect 


Ot 


CO 


r 
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OBSERVATIONS  MADE  DURING  BOILER  TRUL  No.  16 


f 


Draft  nressures, 

incncs  of 

water. 


Water 

apparently 

cvaporat«l 

m 

interval. 

lbs. 
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SIMMAUY  OF  OBSERVATIONS 


Date— July  26,  1907. 
Commcnc't'd— 8.50  a.m. 


Boiler— B.  and  W.    No.  2. 
Knded— 0.50  p.m. 


.'.t  McGill  I'niversity. 
Duration — tJOO  min.s. 


CIkxkh.\l. 

'.'■     :\'.''",'°''  "f  ''/"'^'"S Hand-si,r..ulinn  on  Mt.Tnatc  sides 

J.     Kind  of  draft Natural 

3.  Condition  of  boiler  an.l    dale  of  last   ('leaniu),'   .Thoroiislilv    elean.'d    June"    1007 

iTesli  water,  July  18.  .  ,  . 

4.  Tubes  eleaned "   ■)j  a  m 

5.  Fire  cleaned '.'..'.'.'.'.:'.'.:.'.'.'.'.'.'.  V.  ,  [  ;7;30  a.m:,  o'  ijl)  lun! 


FCEL. 

;No.   205   SprinRhill  No.   2  Colliery,    Cumberland    Hv.  A:   Coal 
ICo.,   Cumberland  Co.,   N.S.— Over   I'  screen    and    pieUing   belt 
Analvsisof  dry  coal  by  weight  (';)..  .  <1!  =  ""'-^.    H=5-0,     S  =  1.4 

f  alorific  value  of  dry  coal  B.T.l .  per  lb 13S00 

Moisture  in  coal  a.s  fired  ('/c) 3.S 

WeiKlit  of  coal  fired  (lbs.) .^njg 

Combustible  matter  in  a.sli  and  clinker  (' j) j().4 

Weight  of  clinker  (lbs.) ■  i ., 

Weight  of  ash  (lbs.) ■'■'■'■'■'■'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'..'     47 


0.     Kind  of  coal. 


8. 

9. 
10. 
11. 
12. 
13. 


14 
15 

10 
1 

18, 
19 
20 


AlU   .\ND    Fl.l  K   G.\s. 


Air  pressure  under  fire  (inches  of  water) 

above  fire  "         " .  .  , 

"  at  damper         "         "  

-Vmount  of  damper  opening v 

Temperature  of  air  in  boiler  house  (°I'.) 

Analy.sis  of  dry  flue  gas  by  volume  (<,)— Errors  in  .samphng 

I'hi"  temperature  (°F.) 


.0-0 
-O'lS 
-0-28 
arious 
89-6 


.476 


21. 
22. 
23. 
24. 
2.5. 
26. 
27. 
28. 
29. 


WaTEU   .\ND   S'i'E.'VM. 

Temperature  of  fec<l  water  (°F.)' -o.., 

Total  weight  of  fee<l  water,  corrected  for  difference  of  level  (lbs  ) 18447 

Water  level  m  gauge  at  start  (inches)  ...  03 

\\ater  level  in  gauge  at  finish  (inches).. .  .  ■!! 

(  orrection  for  difTerence  of  level  included  above  (jbs.)  9.5* 

Steam  pressure  by  gauge  per  sq.  in.  (lbs.).    ,    .  [u;  I) 

Barometer  reading  (inches) 'n.)'? 

Pressure  in  steam  calorimeter  by  gauge  (lbs.  per  so.  in.) '{r'.'> 

1  cmperature  in  steam  calorimeter  ('F.) 280 


Notes. 

Proiim.ite  analyaw  of  .Iry  coal  by  weielit  <■:       { Vo'latihf  mTtUr  '.".""   33- 1 

lAali ::      71 


I 
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SUM.MAHV  OF  UESILTS 


at  MnGill  I'liivorsity. 

Kind  of  Furiiact— Fixed  bars,  30%  air  space. 


Made  on  U.  and  W.  No.  2  Uoilor, 

To  IX'U'rniinc  quality  of  '  'oal. 

Kind  of  Fuel— No.  205. 

Method  of  Starting  and  Stopping  Test —Alternate  (.\.S.M.lv)  ,,     ^,„ 

Grate  Surface  (.sq.  ft.)-10-7'J.  Water  Heating  burfaco  (sq.  ft.)-639. 

Superheating  Surface  (st].  ft.)— Nil. 
Barometer  at  start-2'J ■  24.  At  fini8h-29 ■  22.  Mean-29 •  23. 

ToT.\L  QU.\NT1TIES. 

.      ^  .      ,.  .  ,  20,7/07 

1.  Date  of  trial 1().()0 

2.  Duration  of  trial  (hours) .„l-,. 

3.  Weight  of  coal  a.s  fired  (lbs.).  -■■-■■:■■■■ "-jo 

4      Percentage  of  moisture  in  coal  as  hred  ( ,  < ) 

5]     Total  weight  of  dry  coal  fired  (lbs.) -°^^ 

?:    J^iJ^\^:i^ir!^seindrycoal(;^)(«)fromunalyscs-7:9;(6)^^^^^^ 

8  Total  weight  of  combustible  consumed  (  bs.),  from  analyses .    ;  i '  ; •,■    ■ , Zl,~ 

9  ToS  weight  of  water  fed  to  the  boiler  (lbs.),  corrected  f or  d.fTerence  of  level      1844- 

10.  Equivalent  water  evaporate<l  into  dry  steam  from  actual  feed  water  tempera-  ^^^^ 

ture  and  boiler  pressure   .         _ • -■_  ;,  ,;,iv.-  A^  \ gifiSO 

11.  Equivalent  water  evaiwrat.Kl  mto  dry  steam  from  and  at  212    t.  (lbs.) -:10s" 

Hourly  Quantities. 

904    o 

12.  Dry  coal  fired  per  hour  (lbs.) •    •  ■  ■    ■■  ■ '"Tl  "i 

13.  Dry  co.-.l  per  square  foot  of  grate  surface  per  hour  (lbs.)  ■■•■•■•• } '  " 

14.  Water  evkporated  per  hour  corrccte.l  for  quality  of  steam    lbs.) l».b 

15  Equivalent    vaporation  per  hour  from  and  at  212    t  ■  (lbs.) ,  ■  ;•  ,•  '  „,  ,     " 

le:  Equivalent  evaporation  i.er  hour  from  an<l  at  212°  F.  per  square  foot  of  water         ^ 

heating  surface  (lbs.) 

AvEK.\(iE  Preksibeh,  Temi'EUatures,  Etc:. 

17.  Steam  pres.sure  by  gauge  (lbs.     sc].  in.)        ^^^  . ^~\'> 

18.  Temperature  of  fetid  water  entermg  boiler  (  !• .  -^ ^ 

19.  Temperature  of  escaping  gases  from  boiler  (1'  ■).■■■    ■ „  ."(o 

20.  Pressure  of  draft  between  damper  and  a.sh-pit  (ins.  of  water) "■ -o 

21.  Percentage  of  moisture  in  ste-.in 

lloRSK-PoWEK 

22.  Hor.se-power  developed  (Item  l.'(-^345) '-"• 

23.  Builders'  rated  boise-power  ,       ,         , ini 

24.  Percentase  of  builders'  rated  horse-power  d(  velop(<l '"^ 

E(OXi>Mii-  Uksii.ts. 

25.  Water  .ii.pan'nily  ev.iporated  under  aeUlal  conditions  j.er  lb.  coal  as  lired     ^^    ^^^ 

20.     Equi!-ai!'mev!.l«'niti.mfromamrat'2l2;F.p.r^l^^^^ 

"'7.     Equivalent  evaporation  from  and  at  2!J°  F.  perllr  ot  dry  coal  (Item  1 1  ^Item  01  ,  -I..! 

28      E<  uivalent  evaporation  from  an.l  at  212"  F.  per  lb.  of  eombwstible  coi.sumuhI 

(Item  1 1  4- Item  8) ''•'*" 

1".FH(1K.N(  V. 

-,.     Calorilie  value  of  dry  .'oal  per  lb.  iB.T.r.)   ^.  _ . \j'^*l\\ 

30.     Calorifie  value  of  I  he  combust  ible  per  lb.  (IJ.l.l  .).■■■; ^t,- 

31       KtlieieiK-v  <il'  lioiier  liia^ed  on  iuoi1mi>1  li.l.   .■..iisuim  il;  1    ,  ;. •>••■ ' 

32.      i:iheieiic'y  of  boiler,  including  grate  (based  on  dry  coal)  (    ,) '■'■' 


!8 


30 


.till 

111! 


GRAPHIC    RECOF 


[ECORD   OF    BOILER    TRIAL. 


n  n/3  /     A'  ^     f:  fi^^sf^si>) 

ii                 1          I    -j^s 

-1      -h2          "" 

1                                               T    7 

1                                     ~!2 

L^  ^ 

>        ~\ 

3              ^                 -ei"^' 

1 ^                 "1/^ 

/.                      ^'^ 

2               -v^        "^ 

^               ^5              ^ 

'l                                       AjP'^                    dM^                 ^ 

"^                                     L^                         :p?^i*^'       ^*==^Sl^S          F-"^* 

»r            li  jNs-»£  tfj^  _JiC^2§2 

>r^'<^;^'w'         gfSirNj^<»                               s 

■-    T  ^  ||       2           ^                                 ^ 

"''    y^         ^^                                        "■ 

"1^          >^                                          "^ 

>T           '''^ 

— j---^--^ -^— ^-:=r1s 

1                                                        {^ 

"4                                            -■               ■  A 

\~i (j 

— i — L-|^  -"      rhH — '  ■     aVd               »*'              *^*               -*^«'               mrQff^. 

Ai-PENDix  11,  Vol.  IV 

^'ih 


13o 
TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  6. 

Date-Aug.  5,  1907.  Trial  Number  -ti.C.T.  19. 

OBSERVATIONS  OF  GKNKUAL  CONDITIONS. 

Weather  fine;  lixht  breeie. 

Timo. 

I'^i    K,"^  clpijnwl  and  rimailc  with  No.  6  coal.     Prtwsurc,  25  lbs. 

7.30    Tubes  cleuned. 

9  00    Trial  started.     Fire  2'  thiok  about  half  burnt  throuRh.      Mueh  flame  and  smoke. 

Ijrill  m  nre  door  half  open. 
11.18    GriU  full  open. 

iS^    £'"'?,  ^i'",?'-     -S  IbH.  of  thick,  viscous  clinker  removed. 
^.Si)    urill  half  o|)en. 

2.49     Fire  sliced. 

3  08  to  3  16     Fire  cleaned      106  lbs.  of  clinker  and  cinders  removed. 

ail    J."'.?,'='r*"'?^-     »17  1bs.  of  clinker  and  cinders  removcil. 
6.55    GriU  closed. 

7.09    Trial  8toppe<l.   Fire  very  similar  to  start.    49  lbs.  of  ashes  rake<l  from  pit. 
Blow-off  cxammed  and  found  tight. 

Clinker  a.nd  Ash. 

231     lbs.  chnker. 
49    lbs.  ash. 


RECORD  OF  COAL  CONSUMED  DURING  BOILER  TRIAL  No.  19 


r 


13G 


1 

i 

] 

i 

1 

OHSEUVVnONS  MADE  DnUNO  BOILKH  TRIAL  No.  19 


Draft  nrewirt-K, 

inches  of 

water. 


Water 

ai)i)ur<iitly 

evulKpfated 

in 

interval. 

lbs. 


9S 

91'' lOH 

9  30 14 

'J. 46 1  7 

10.00 ;„ 

10.15 a 

10.30.        ;  1, 

11.00 \\r, 

11   >•'■' 

11.30 \\l 

11.45 f, 

V^f lo4 

12  45 ,„s 

1.00 IS 

1.15 \\l 

130 lit 

1   45 ,Qg 

2.00 u 

2.15 \\\ 

2.30 {4 

2.45 ;;* 

390 109 

3.15 ,^n 

If. Ill 

3  4.1  iji 

4W loS 

4  15 113 

l^''  l05 

4  45 iQg 

5  •]'.'  123 
5.4o J23 

^'W .1  115 

6  1-J I  117 

fi30 ;  lis 

6  45 I  HJ7 

7.09 ' 


'     ""' 
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SIMMAUY  OF  OB.SERVATIONS 


I)ut(-Aii(E.  3,  1907. 
(  iJiniiiciici'd — 0.(J(l  a.m. 


HoiliT— B.  and  W   N'u.  J. 
Kndcil — 7.09  p.m. 


At  McCill  I'nivewity. 
Duration— OOfl  minn. 


MciIkmI  of  stoking Han<l-.><|)riwlinK  on  alHTiiatc  ^.idcs 

Km<l  of  draft Natural 

Conilitioii  of  boiirr  and  ilato  of  la.st  chaning.  .  .   Thorouglilv  clcaniMl,  June  1907. 
Ircsti  water,  August  2. 

Tulir.s  rlcanod 7  30  a  ni 

rirt- deaneil ' ,  '/,  .  .".7.25  a.m!,';'i.'6s'an(Y 5!2.-)  p'.in'. 


8. 

i'- 

9. 

i 

10. 
U. 
12. 

m 

13. 

m 

■'s 

z^. 

U. 

15. 

16. 

i 

17. 

-« 

IS. 

■M 

19 

P 

20. 

I'rEL. 

«.     Kind  of  coal  Z*^"- 1'>  -■"'I>fin(?l>ill  N"  -I  Colliery,  Cumberland  Hy.  &  Coal  Co., 
;Cumberland    Co.,    N.S.— Over   i'   screen     an<l   picking    belt 

7.     Analysis  of  drv  coal  by  weight  {' [) >X-"V'''J\   H  =  4 ■  6,    S  =  1  •  8 

,,  ,    ..        ,   "    .  ,  „  liN  =  !■>>,  u  =  7-2,  A»h  =  ll -o 

t  alorific  value  of  dry  coal  U.T.U.  per  lb loO(X) 

Moisture  in  coal  as  fired  (7^) 2-2 

Weight  of  coal  fired  (lbs.) ...............'.......'.  !;U00 

Combustilile  matter  in  ash  and  clinker  Ci) .........'...,.! 31-1 

\\'eiRht  of  clinker  (lbs.) ' .)i5j 

Weight  of  a.sh  (Iks.) ...........'.......'..."'.!  "49 

Ant  AND  Flue  Cas. 

Air  pressure  under  fire  (inches  of  water) —0-07 

"  above  fire  "  '.'......,  —Q- 18 

"  at  damper  "  [    /  — 0-25 

.\niount  of  (lainiKT  opening Various 

Temperature  of  air  in  boiler  house  (°F.) 89-'' 

Flue  temperature  (°F.) 505 

Analysis  of  dry  flue  gas  by  volume  (<"().  .CO!  =  7-3,  6:=  10-9,  ('6  =  0.41  N,  =  S1  -4 


23 
24 

25 
2(i 
27 

28, 
20 


Wateu  and  Steam. 

Temperature  of  feed  water  (°F.) 7O.0 

Total  weight  of  feed  water,  corrected  for  difference  of  level  (lbs.) 17840 

«  ater  level  in  gauge  at  start  (inches) 43 

\\  ater  level  in  gauge  at  finish  (inches) 4I 

Corri'ction  for  difTerence  of  level,  included  above  (lbs.)  m 

•Steam  i)res.sure  by  gauge  (lbs.  per  sq.  in.) lioij) 

Barometer  reading  (inches) ''9.85 

Pressure  in  steam  calorimeter  by  gauge  (lbs.  per  sq.  in.) '\\)-l\ 

Temperature  in  steam  calorimeter  (°F.) '^81  •(>' 


Notes. 

Coalcoked'a^d'l,nrl*'.t°ii^^^°„r?-     ^'' f^'"''\'^  "ver  fire  tl.roURhout  trial.       Clinkor  thick  and 
v-oai  coKcu  and  burnt  with  much  flame  and  smoke.     Weather  fine  with  light  breeie. 

I,      .      ,  1     .      ,,  [Fixed  carbon .5.>"0 

rruiimate  aaaly,i-  of  dry  coal  by  weight  %  {Volatile  matter 33  5 

lAsh 11-5 


SI  MM.MtV  OK  U1>1  I.TH 

nv  0."^>.,i.i..  M.ua,ty  of  (  ..ul.  J..  ^ ,  ^,j  Kunm...-r.-'l  bur..  30'.  air  M-- 

,     ,„     '.  .UfinWi  -ifl'^-'- 

T..T.M.  (JlANTlTIK*.  ..5/8/07 

,,.10-15 

V  l^l^u-'ifu.aHho..,^^     ■■■■■,;;,..;/..  •■■.v.' ■■■•■■■- 

\  Total *''U«  of «J;>- '-"I  '"■;■''  ^"  ^     : : ,    us-i-  0.) >^.•in»H.a.»•o3 

HofRLY   QUANTITIES.  .^.^^ 

hculinB  Huriacc  Ubs.) 

AVKB.M.K   PKE.«VBE«,   TEMrEKATVUKS,    1  .T. ^^,,   ^^ 

I  Hiis^?--^^^^^        - 

Housfc-l'owKK.  ^ 

,  -  .  .J  *  1  \              ...  .  .  00 

o.,      Uor«-ix.«-or  .Irvol..,,.-!  (l..;m  U^.A.)  y  •  ■  j^^ 

23:     Bu.Ulers'  rateU    )"[^;;;r;^ ,, ,  i>.,r.c-,,ow..r  a..v.l.      a 

•)4      IVrcintage  of  1  iU'H"- 

(ItrmU  ^U^•m^) 

r.KFl'IKNlV.  ,o„„„ 

,      „,  ,.- -r  r  )  14700 

-^-        ■  n,,..>M''.^Xn;'>-S^^^^^         

■MS.     i'riH'"Vtionof  Ihm'  '" 


i 


n 
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RECORD   OF    BOILFR    TRIAL. 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No. 


206. 


Dat(-— AuR.  7,  1907. 


Trial  Nmnbpr— GX'.T.  JO. 


OBSEKVATIOXS  OF  GENKHAL  (ONDITIOXS. 
Notes. 

Wenthor  c,h,I,  overcast,  clearing  at  noon;  3.3U  raining,     B.  and  W.  So.  J  boiler  ^    -king. 
Time. 

T-fn    J'T  '■''■?""'  5"*^  ""*'*•■  "1'  ^'"'  -"^'o-  200  coal. 
7 .  40     1  ubes  cleaned. 

'^'^  •"  ^^  kSTi^S-u.f^j^hi:^;;;;::'"^  -"  ^'--^  ^'^-'-^  —,. 

fii^  'Vr,-,1".  F''<^  fl™".«l-     05  lb...  of  cinders  and  clinker  removal 

'*'    '^"^a^I.ed'a'.^SfrndTfi."^'''"-     ««'»-' -hes  rake.1  fro.„  pit.     Blow- 


Clinker  and  Ash. 
134    lbs.  clinker. 
98    lbs.  ash. 


REC-ORD  OF  COAL  CONSUMED  DURING  BOILER  TRIAL  No.  20 


Cotnposilion  of  flue  t— . 
by  volume,  per  cent. 


140 


il 


ii 


I.IISERVATIONS  MADE  DURING  BOILER  TRIAL  No.  M 


Draft  i)ressiirc», 

inches  of 

water. 


Walir 

apparently 

evai)oratea 

in 

interval. 

ll.s. 


•>J 

2.') 

380-5 

■-'.") 

440 

2.-> 

4.SS 

•2.") 

4>.I4 

2S 

371) -5 

25 

400 -5 

25 

hiM  -5 

2.-1 

529 

I 
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SUMMAUY  OF  OBSEHVATIOXS 


Dale— Aug.  7,  1907. 
Commenced— 8.45  a.m. 


Boiler— B.  and  W.  No.  2. 
Knilcd— 0.45  p.m. 


At  Modill  I'niviT.sity. 
Duration— (iOO  njin.s. 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


14. 
15. 

Ifi. 
17. 
18. 
19. 
20. 


21. 
22 
23. 
24. 
25. 
2(i. 
27. 
2S. 
29. 


K^nd  of  "m"^'"'^ Hand-«preadinK  on  alternate  side. 

^S'iJLl^lrl'^Il^^rV''""  °^  '"'  '■ioaninK.  ....  .Thoroughly  eleaned*  JunJS 

Tubes  cleaned 7  4n 

Fire  cleaned ■?  rir.  „  „,' '  Voii"'','i.,,  "'"• 

'•«>>'  a.m.,  12.33  and  5  34  p.m. 

Fuel. 

Kind  cf  coal.... /,^'"-,  ;?'''-:^P'''"Kh"n    Xo.    3  Colliery,    Cmiberland     Itiilwav   & 
.      ,     .      ..  l*^  oal  l<>.,  t  uniberland  Co.,  N".S.      Over  5' screen  un.l  nl,.Li.i.TKolt 

Analysis  of  dry  coal  by  weight {<;).('  =  75  •  4  11  =  4  •  9  S  =  15  V  - T  4  O  -«  '^  Aah^  «  -j 
Calorific  value  of  drv  coal  B.T.U.  per  lb  '  '     -  l-4,0-8.5,A3h  =  8.. 

Moi.sture  in  coal  as  fired  ('•; )  '.,', 

Weight  of  coal  firwl  (lbs.) .,;;_* 

Combustible  matter  in  ash  and  clinker  (';  j .  u   « 

Weight  of  clinker  (lbs.) 1?:? 

Weight  of  ash  (lbs.) '^| 

Air  and  Vlvk  Gas. 

Air  pressure  under  fire  (inches  of  water)  n  ok 

above  fire       "  "  _n'oT 

"  at  damper      "  "  _;[  -A 

Amount  of  damper  opening. . .  v    ■ 

Temperature  of  air  in  boiler  house  (°F.) ml"r^ 

Hue  temperature  (°F.). .  ."' 

Analysis  of  dry  flue  gas  by  volume' (^J)'..cV)  =  S-3;  (),=  10.2,  C()  =  0.'6,N,  =  80^9 

Water  and  Stkam. 

Temperature  of  feed  water  (°F.) 

lotal  weight  of  feed  water  correcte.i  for  difTerenc.^  (jf  level  (ll,s  ) is2n7 

\\  aler  evel  m  gauge  at  start  (in-  hes) . .  ' ^', 

\\  ater  level  m  gauge  at  finish  (inche,<) .  VJ 

<  orn-ction  for  difference  of  level  (included  above)  (lb.-  i nN 

Neam  pressure  by  gauge  (lbs.  per  sq.  in.  i  '  i ,  -  o 

iaroriieter  reading  (inches) ....  """^ 

I  respire  m  steam  calorimeter  by  gauge  (lbs.  per  s.i.  in.) "iq  4 

femperatiire  in  steam  calorimeter  (°F.) ..........        ■.■.'.■;    .■■;;;■ 283-8 


ml 


Air  admitted  over  fire  from  10.50  i 


Notes. 


)  a.m.  to  clone.     Clinker  viscoiH.     Weather  cool  and  shoirery 

IV,Mn,ateanaly«.ofUry  eo.1  by  weight  ^  ix-i^a^i™™".; ; : !  ! .  :  !   3^? 

lAah .  .      8.3 


r 


1 


I 


ii 
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sr.M.MAUY  OF  HKSrLTS 

Made  on  B.  ami  VV.  NO.  J  Itoihr.  at  Mcdill  Cniviisiiy. 

To  Determine  (niality  of  I'oal. 

Km.l  of  Fuel-No.  200.  Kind  of  Furnace— Fixed  bars,  W/,  a.r  space. 

Method  of  Starting  und  .^Inppinn  Test  — Ailernale  (A.S.M.F;.) 

(irate  Surface  (sq.  ft.)— Iti- rit.  Water  Healing  Swifaee  '.^q.  ft.)— 03'.1. 

Supeilieating  Surfaee  'sq.  ft.)— Nil. 
Barometer  at  start— l'!t- 09.  At  fini.~li— J<JOS.  Menn— JO-liS. 

ToT.^l.   (ilA.NTITlK.-*. 

1.  Date  of  trial -  t;  (,- 

2.  Duration  of  trial  (hoinsi '  i().()0 

.'!.     AVeight  of  coal  a.s  fired  (lbs.) .mi;;} 

4.     Percentage  of  moisture  in  coal  as  tired  ('  < ) "j.^t 

•).     Total  weigiit  of  dry  coal  fired  (lbs.) ' ■>v,'f2 

[).     Total  ash  and  refut^e  (lbs.) ".);j<j 

7.  IVrcentage  of  ash  and  refuse  in  dry  coal '(',,  i  (<,)  from  ani.lv.ses  io-2;  (fcl  weighed'..'  s'l 

«.  'Otal  weight  of  combustible  consumed  from  analy.ses  (lbs.)                                       •)5(;7 

a  Total  \veight  of  water  fed  to  the  boile?'  corrected  for  difference  of  level  (jlis  ) '      i8207 

10.  hquivalent   water   evap<irat<'d   into  drv   steam   from   actual   feed   water 

tr-mperature  and  boiler  pres.sure  (lbs.) lSO-10 

11.  K(|uivalenl  water  evaixirated  into  dry  steam  from  and  at  212°  V.  (lbs.)  ..     .21450 

HoVHI-V   (JfANTlTIE.S. 

12.  Dry  coa'  fired  per  hour  (lbs.) o^J 

13.  Dry  coal  per  square  foot  of  grate  surface  per  hour  (lbs.) if.  l 

14.  "iilei  evaporated  per  hour  corrected  for  quality  of  .steam  (lbs.)  '  1804 
lo.  lyiuivalent  evaporation  per  hour  from  and  at  2"l2°  F.  (lbs.)  ''HS 
10.  Kqiiivalent  evaporation  per  hour  from  and  at  212°  F.  per  .square  foot  of  water     " 

heating  surface  (lbs.) 3 . 3q 

AVF.R.ACE    PrKSSI-RES,    TEMPERATURES,    KtC. 

17.  Steam  pressure  by  gauge  (lbs.     st].  in.) 115-2 

18.  TemiH-rature  of  feed  water  entering  boiler  (dcg.  V.).  .  .  . .  .  .  71 

19-     TemiH-rature  of  escaping  gases  from  boiler  (deg.  F.) 511 

20.  Pre.ssureof  draft  between  damper  and  a,-li-pit  (ins.  of  water).  ..  .  0-22 

21.  Percentage  of  moisture  in  steam I.q 

Horse-Power. 

22.  Horse-power  developed  (Item  154-34J) 62-2 

23.  Builders'  rated  horse-power gy 

24.  Percentage  of  builders'  rated  horse-power  developed.  .  . '. '  ]  io3 

Economic  Results. 

25.  Water  apjiarently  evaiMjrated  under  actual  conditions  imt  lb.  coal  as  fired 

(Item  i)  +  Item  3) g.l 

26.  Kciuivali'nt  evaporation  from  and  at  212°  F.  per  lb.  coal  a«  fired  (Item  11  +  Item  3)    7-2 

27.  hquiva  ent  evaporation  from  and  at  212°  F.  per  lb.  of  drv  coal  (Item  1 1  H-  Item  .j)  7  ■  4(1 

28.  hquivalent  evaimralion  from  and  at  212°  F.  per  lb.  of  combustible  consumed 

(Item  llH-ltem  8) S-3.j 

Efficiexc'v. 

29.  Calorific  value  of  ciry  coal  |)er  lb.  (B.T  l'.) 13.'j7t) 

30.  Calorific  value  of  the  eouibustiMe  per  lb.  (B.T.U.) .......'..'.'.....'.'....".    14,S(H) 

31.  ICilieicncy  of  Ixiiler  (ba^-ed  on  lombustihle  consumed)  (%j o4-.') 

32.  Kflicicncy  of  boiler,  including  grate  (based  on  dry  coal)  (%). '.'.'...'.'...'......'.  '5;j.4 

I'i.ue  Gases. 

33.  Dry  flue  gas  per  lb.  carbon  (from  gas  analyses)  (lbs.) •_>7*< 

34.  '^  "  of  combustible  eonsunied  (from  gas  analyses)  (lbs.) ......  ,23' 

3'''-  '  "  dry  coal  (from  gas  analyses)  (lbs.) ' 21() 

3fi.     Proporlicm  of  heat  of  fuel  in  escaping  drv  flue  gases  (9t).  ■  .  l.')0 


7/S,07 
.  I()-<IO 

.  -'it-a 
:i-4 

..Jsf2 
.  .  .  X',2 


..2S7 

,.17-I 

, . 1804 

2145 


115-2 
..  .71 
.511 
.0-22 
.10 


02-2 
.  .  .GO 
..103 


i 
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DRD    OF    BOILER    TRIAL. 
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JOGGINS-CHIGNSCTO  COAL  FIELD. 

CUMBERLAND  CO.,   NOVA  SCOTIA. 


- 1,  I 


a 


1 1;; 


I 


Jj 


1 4:. 

TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  7. 

l):il.— June  21,  1!K)7.  Trial  XutnlHT     (i.C.T.  .' 

OIWKUVATIOX.S  OF  CKNKU.M,  CONDITIONS. 

Notes. 

Wiiithi  T<lillBiul  (oggy,  plinri'.l  nlM)iit  |il»  i„      Viry  .mall  lir.- im  No    IH  bh.I  \V   boiLr  iitat.- 

Tilllf. 
11. III. 

8  (X)     Fire  lakrd  dut  Hnd  niiiailo  with  No.  7  coul,  -i  li:i(ss  iis-cl, 

9  20     I'iri' well  olciincd. 

9  2^     Hrv  iilM)iit  :i'  tliirk  nil  ovit. 
1«  5()     Fire  sliced. 

('(iiiiim'nreil  to  lilow  a  lillli-  *ii'iiiii  iiiiii  uHli-pit. 
111.'!  to    11. .'{(1     Fire  rlniiu'd.      Clinker  adtierinn  eloselv    to  liiirs,   didieiill    to   removi'. 
20  llw.  clinker  ren..  ved. 
1.15  to  I  20     Fire  cleaned.     4S  ll>.-<  of  clinker  removed. 
3.29     Fire  i-liced. 

3  48     Fire  Mice. I. 

From  I  20  on  tire  w.n  kept  thin  (4'  to  ti'  thick);  thin  gave  IxI'er  roMults  than 
previiiiw  thick  fire. 
4.10     Fir.' sliced. 

4  2ti  to  4  32  Fire  cleaned.  .54  lbs.  of  clinker  removot. 
7  05  to  7  12  Fire  deamnl.  70  llix.  of  clinker  ri-inoved 
7  25    Trial  stopiH'd.     205  lbs.  of  axh  weighinl. 

CUNKKU    AND    Asll. 

1'2  lbs.  clinker 
20;j  Ib.s  aiih 

RECORD  OF  COAL  CONSUMED  DURINfi  HOILKR  TRIAL  No.  2 


Time. 


Weight  of  coal 
fired. 


During 
interval. 


Total. 


!l  25 


Start  9  25  a.m. 


9 

2S,  . 

9 

42 

9 

59 

10 

25 

11 

33 

12 

00,  .    . 

12 

20 

1 

20       . 

1 

24     

•I 

<K).. 

■J 

.33 

.S 

05. 

.■f 

29   . 

•  ) 

•"■0 

4 

10 

4 

45 

4 

5.S 

25. .. . 

5 

.55 

(i 

18 

••- 

•!S .  . . 

7 

25 

1.34 
1(H 
183 
173 
172 
187 
157 
171 
172 
17fi 
lf.fi 
1.35 
ISO 
14ti 
151 
ISo 
134 
174 
177 
174 
183 
148 


134 

298 
481 
CuA 
82(> 
1U13 
1170 
1341 
1513 
ir.89 
1855 
1990 
2170 
2322 
2473 
265S 
2792 
2966 
3143 
.3317 
3500 
3048 


Time 

Composit 

on  of  fl 

le  Baaai 

of 

by  volume,  per  cent. 

Kampling 

flue 

^ 

gasea. 

CO. 

0, 

CO 

10  .30 

3-9 

11  : 

0-6 

11  (K) 

3  1 

111 

1-6 

11.42 

61 

12-2 

10 

12  25 

4  5 

13  6 

0-7 

12  .57 

5-5 

13.5 

0<) 

1.32 

68 

11-7 

0-6 

1  55 

5-5 

13  9 

01 

2  23 

71 

11-7 

0-6 

2.57 

61 

12-7 

0-6 

3.26 

74 

IMI 

0-6 

3. 55 

71 

11- 

0-5 

4  23 

4() 

15- C. 

01 

5.00 

8-0 

10-4 

0-6 

5.27 

6  0 

13  (1 

01 

6.(M) 

5-2 

12 -9 

0-2 

6  30 

5-4 

13  4 

0-6 

6  55 

6-2 

11-8 

10 

5-7 


12-5 


0-6 


■ 


8»— 10 


14< 


V 

,1 

ir 

-;  1 

i 

r 

1  1 

OlWKKV.vnONS  VIMM.  1*'  MSi.   I«'II.KK    1  Kl  Vl.  N-    •-• 


,        ! 


Ttme- 


'.I  2.'. 
H    10 

9  55 
to  lU 
10  25 

10  40 

10  55 

11  10 

11  'jri 

11   40 

11  55 

12  10 

12  'jri 

1?    10 

12.55 

1    10 

1   '2.1 

1   40. 

1  55. 
•^    10 

2  -5 . 
2  *« 


3  lf> 
3.25 
3  40 

3  55 
4.10 
4.25 
4.40   . 

4  55 
5.10. 

5  25. 
5  40. 

5  55. 
«  10 
«  25 

6  40 
fi.55. 
7.10 
7 .  25 . 


Hliuni 
|(ri'tw\irc 


iVmncratureH 


tire: 


inchis  of 
water 


lbs 
{xr 


in. 


BoiUr 
room. 


1)3 -H 

HO  4 

«4  0 

82  <U 

M-tl 

H2 

95 

84 

9K 

80 

93 

87 

09 

90 

103  0 

92 

103 

95 

92 

89 

123 

90 

lOO 

(X) 

N8 

91 

105 

UO 

MS 

91 

123 

92 

103 

91 

119 

91 

114 

91 -5 

IM 

93 

115  5 

93 

113 

93 

118 

92 

122 

93 

115-5 

93 

115-5 

93 

114 

93 

105 

91 

114  0 

94 

113 

94 

122 

>)4 

110 

94 

123 

94 

121-5 

93 

llO-O 

92 

110-5 

92 

KM) 

91 

105-5 

90 

120 

90 

lOS 

on 

.     109 

'  89 

Hue 

cntraiuTi 
to  Alio,  I 

352 -6 

330 

345 

327-5 

327  5 

360 

425 

400 

475 

435 

355 
3t)0 
352 
348 
3(15 
390 
415 
410 
440 
435 
»35 

no 

420 
415 

i'.lO 

445 

i  15 

4.51) 

435 

475 

5(MI 

;     485 

520 

■<     515 

■'     552 

.5C0 

■s:t5 

535 
440 
52.5 
535 


Fred 

Water. 


lu 

ttith-pi- . 


ciilrancf 
lo  flui'. 


\V»!(  r 

iipliarfnlly 

(<vn|)oratMl 

in 

intrrval. 


61 

62-5 
62-5 
62 -5 
62  0  , 

62  0 
(H-5 
01-7 
62-5 
63-0 

63  5 
(MO 
64-0 

64  0 
64-5 
61-5 
64-5 
()4  •  7 
(■)4-7 
64  -  5 
64-5 
64-5 
64-5 
65-0 
64  5 
65-0 
66-0 
66-5 
i>5  ■  5 
66  0 
66-0 
66-5 
66-0 
66- 5 

;  60-5 
65-5 
65-5 
65-5 
66-5 
66-0 
65  -  5 


-  ■  I 
■OH 
■08 
-OS 
■OH 
■08 

•  08 

•  08 

■  08 

■  08 
■  OS 

■OS 
-■OS 
-■OH 
--0H 
--OS 
-OS 
-08 
-■OS 
-■OS 
-■OH 

-  -OS 
-■OS 
-■OH 

-  OS 

-  -Its 

-  ■  OH 
-■OH 

-  ■OS 

-  .1)9 
-■09 

-  -1)9 

-  .09 
-■09 
-■(19 
-■()-.) 
-■09 
-■09 
-■00 
-■09 
-■09 


20 
■•.'I 

23 


39 
30 
28 
.30 
■M) 
311 
■39 
■  30 
■30 
■20 


■■-9 
•3>) 

.28 
.28 


■28 


-  -JH 

-  :!0 

-  .  30 
-■29  I 

-  ■  29  I 

-  29 

-  ■  2.S 
-  ■  29 

-  ■  '*9 

-  ■  29 

-  29 

-  ■  29 


■268  ■  5 

398^5 

372 

116^  5 

312  5 

327 

346 

512 

377 

562 

4SS5 

433  5 

50". 

382 

340 

333  5 

402  5 

.507  ■  5 

5:i4 

682 

367 

US  5 
.-.21  5 
407 

598 

480 

566  5 

491 

381 

582 

618 

.521 

529 

,576 

.521 

404  5 

489^5 

519  5 

470  5 

364 


109 


90. 


129. 


61 


,5-2  ^  -■OS   -■27  1S,26()5 


1 1; 


SI  \IM\UV  OK  OMSKKVVIION.S 


Dati-   -Jut).'  '.'I,  1(X»7. 
I'uuimcncfil  -9  23  a.iii 


Holler      H   nil.  ■  \V    No. 
I.lhicii  25  |>  III. 


At  MHailluivcnHl.v 

Duriii,  >ii-  ii«Ml  niin«. 


(iKMCHAL. 

M('th<"l  (if  fluking  

Kiiiil  iif  (Irafl 

(iimliiion  of  lKiit>  r  iitiil  ilnl>'  <'i  liu>t  clt^ninR. 
Krruli  wiilir,  Juno  M. 

i  iil)c»  rlcaniHl 

Vif  I'iraiDil 


.IIhI'     -.iirMiiliiiB  I. II  alti-rnaK-  ni<lfH 

Naturiil 

riioriiUKtily  rli'unrtl  June,  l>t07 

H«fi)ri'  triiil 


t  m,  U  20,  un.l  II    i;t  a.m.     I    l.-i,  I   20.  .m.l  7  r>  p  in. 


Fir-L. 

No     7— <"hiKi»i(  !,i  CoIIltv,    .M    (itiiiif    If v  ,  Coal,  uml 
.      ,     .      ,,  ...       U'owirCo     rtoxlMiliuiii  (o,  N  S.,  llunil|mkc.lMriii.lr 

.\     'v>i  ■  of  <lr>  roal  by  wcirI  I  i  ' , )(' -  tKI-MI  -  1  H,S.fl.4,.N  =  I -a.O-HO  Ash  -  I  !  '! 

(all  '  fit'  vahii'  of  ilry  coal  H  I'  I  .  |«.r  lli    [  l.'l.'id 

Moistnri'  in  roal  «»  (ir  i|  (','( •  /]  ' ' '  (0 

Hiiltlil  of  roiil  (ircil    lb.'  I  .'...'.'.'..'..    '.'.'...'..,..,,', ;;iii^ 

(  oiiilHi.iliblc  iiiftfici  I  I  :  -I)  itn.l  cliiiktr  (' , )    ..         •)■>    i 

Wfinlit  of 'linkrr  (Ml,-  "T.,.; 

W.inht  of   .«li  (111-  .  "-".'.".'.'.'.'.'.'...'".'.'.'. 2(),"j 


It.     KiikI  of  coal 


III, 
11, 
12, 
1.1, 


II. 
I.-|. 
11). 
17. 
|H. 
I'l. 
211. 


-\ii.    '.Ml   ''i  I  i:  (i  \ 

.\ir  prcsmirp  iiixicr  fiiv    im-li  s  ..i  \    I'n 

ttfxivo  fire 

111  ilaiiiixT 

.\iMoiinl  of  (liimixT  oiH'niim  

Tcnipcrinire  of  air  in  boiler  lioiise  i   1.) 

line  teiii|KTUturi'  CV.).  .    . 

.\iiuhxis  of  dry  flue  it,an  by  volume  '','..< '(). 


-0  OS 

-lt-2» 

-"27 

I'.ill 

no  r 

I2'>  , 

.'1-7,  ()j  =  12-.-).(  O  =  0B,  \,=S!   •» 


2,S. 
2<l. 


WaTKU    AM)   .■>TKAM. 

TeiMperaliire  of  feed  water  (°F,) 

Tnlul  weight  of  fi-ed  v.  1:1  r.  eoirerte.l  for  ililTerenee  of  levelVlUs  1 

\\:iler  level  in  KaURe  at  -liirt  (inelie.si 

\\:iter  livel  in  gauge  at  finish  liiiehe.si 

("neetion  for  ililTerenee  of  level  meluded  above  illw.).  .  .      .  .    . 

M'  am  pre<:(ure  by  gauge  per  s(|.  in    (Ib.s.)  

Haroineler  reading  (inches) 

I'l-essiirc'  in  .steam  raloriiiieler  by  gaupe  (lbs.  per  i 
leiaperalure  in  steam  calorimeter  (°l.).  . 


■  aq.  in.) 


Notes. 


tln.i,  v.treuiu,  sn.l  lidherent.     Wcathor  .till  ;u..l  famjy.  rl,.:irinK  durilw  mori.ins 

Pr,.,:...  .  1     ■      ,  .  'Kixrdrarbon I.i  7 

'  r')<,iu.ile  analyiH  of  dry  oil  l>y  «-i.i<lit  '■„  (  Viilatili)  loilt.T  41  il 

(A,*   ■    ;    l.)  ,1 


14H 

SIMMAHY  OK  KF.SILTS 

M.,,....nn.n..VV.No.2»o>U.r.atMcC.iUVniv..-ity 

■U,  lJ....Tn.in..  .ivmlity  of  Co^xl  ^..^  ^  ^^  F.irnuc<^Fix«i  ban*,  30^;.  air  s,.a.T. 

urate  ...face  (.q.  f'-^;;;^;Xa,in«  Surfac  (s.,.  (..)-N.l.  ,,.„„_.,.«S5. 

Haromctiiat  start—-'  J^-- 

Total  (Juantitiks.  21  6,07 

,     .  ,  ■;...    lO-(K) 

1.     Datoof  trial  ..•■••- .:i648 

•J.     Duration  of  triaUhours-.  .^  ^ 

I:  ?::r;K,^"«''s|^s^^^^ 

^-     ffi  :Xana'r:!&vV^    in  .Irv  i-oal  (^i)  <")  from  analyses  1 7 : 1 ;  (-i)  w..«h.-..U -2 

Ilotui-Y  Quantities.  ,^^^.^  ^ 

1^:  Sw^:^r"^s^p^{:rirr^^^^;^iaref..^ 
^«-  ^•'t:^;;;.':xrP)     

AvEttAOK   PRF-SSUBES.   TKMPF.KATUREB,   hTC.  ^^^^^^ 

17.     Stoatn  Pro^^ur.  by^a^Ko  (lbs   /^sq^  i.J.V^  ^^,^^-  V.) ! ! ! : : :    ^    ^  ^  ^  ^  -  -        ; ; ; ;  429I 

IS.    T.'n.prraturc  o  f'"«^„^'"''™'f,o„,  boiUr  (.U'tt.  F.)  ■  ,  •        • 0-19 

'i-    Jr^^orraH  bZ- S,' r  an.,  a^h-pit  (ins.  of  water) ,0 

■n.     IVrcent-.Ro  of  moisture  in  stoa... 

Horse-Power.  ^  ^  _ 

02  Hors.-P"vvr.ioveio,K.i(itemi5+34i) :;:;:::  i!  x :::::::  ^ ^  ^  ^  ^ --■  il^l 

1;     ^:!;!::;^.e  oFttH^i^^  l^orse:po.er  develops. 

E.ONOMir    UESVI.TS. 

.  ,t  „n.lor  actual  con-litions  per  lb.  coal  as  firul 

^^-     ^--^.i-rlllJ^r""'"  .;,  ,«.,b  c.aUsfi..UUe.u  n..;en.3^    - 

..r.      Kn, .  V  1"  .t  ..vap..rationfro.n  ana  at  212  1.  ixj  '   ;'^f ,,,,,  ,.„,,  (i,,n,  U  .^If".  ..)  frW 

(Item  11-^  Item  H) 

KKFiriK.NCY.  j„|.,| 

•'0      '■Mori.,.,  value  of  -Iry  eoM  p..  1)^;  I^Vli'n.T.r.)  ^  ,! :  ^  ^  ^  '  '  '  '  '  '  '  '    ^  ^  "tl 

30.     Clo-ifi.-  v,.l..c  -^  'V;;:^;:  't  c  m  b,Uiblc  cons,un...l.  ('^y.   •;;;;;    ,;,, 

f,.     iimci;:n:y  :;l  l;lr,  tlullu.^  .n...  (bas,..l  on  ..ry  coal)  ( , . ) 

Fu-K  (l.\st.s.  ..^  ,, 

33.  vry  nuo .,. P- lb. ->;!:;:,&:?'::.-S1f^U analyses)  (lbs,) ::::::  J>  ^ 

34.  ;;  ,.  ,lrv.'.>i>l(fro,MV'as!i,i!ilvs.'sMlt)S.r    ;^ 1,.,. 

1:     P..,«.rn..n.,fl,ca,:f^..i".-M.u.«ao«u...as..s,.) 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  207. 

Diili— July  24.  1907.  Trial  Numl)..r-(  l.CT.  15. 

OHSKKV.XTIONS  oK  (iK.\KIl.\L  t'ONDlTION.S 


w 

Time. 
:i  III. 
7  30 
7  40 
S  55 
10  10 
11.03 
11.34 
11.45 
12  29 

1.18 
2.33 
5.30 


(i  55 


Notes. 

.•iithiT  wurm  iinii  »liil.      l.nii  p. in   llunuliT>.t"riii.     II.  iin.l  W.  l«iiliT  N...  I  workinit. 


I'ire  doam-d  anil  remade  with  Nd.  207  co  il. 
Tulx's  cleaned. 

Trial  started.     Fire  IJ'  thiek,  :i  little  flame  and  smoke. 
Grill  in  fire  door  lialf  opin. 
drill  closed. 
Fire  sliced. 

Fan  started.  .  .      ,      ,    ,  ,    ,■  ,        <■  i 

to  12.39     Fan  stopped.     Fire  cleaned,  a  thin,  hard  sheet  of  clinker    formed   over 
bars.     44  lbs.  clinker  and  cinders  removed, 
("irill  in  fire  door  half  open. 

Cirill  closed.     Fan  started.     Commenced  to  blow  steam  iindiT  bars. 
Fan  stopiH-d.     Steam  under  bars  stopped.     Fire  cleaned.     69  lbs.  of  clinker  anrt 
ashes  removed.     C'lipker  more  friable  than  previously.     Hack  fire  bar  droppi>d 

Trial  stopped.     Fire  similar  to  start.     117  lbs.  of  n.shes  raked  from  pit. 
Blow-off  examined  find  found  tight. 

Clinker  and  -Vsh. 
113  lbs.  clinker. 
117  lbs.  ash. 


w 


RECORD  OF  COAL  CONSIMED  DIRING  BOlUiR  TRI.XL  No.   15 


Time. 

Weight  of  coal 
firetl. 

Time 

of 

sampling 

flue 

gases. 

Composition  of  flue  gasea 
by  volume,  per  cent. 

During 
interval 

199 
174 
207 
174 
178 
160 
165 
113 
189 
185 
203 
190 
193 
168 
179 
183 
182 
201 
101 

i 

Total. 

CO.    1 

i 

1 

9-9 

9-2 

70 

10-3 

9-5 

6- 6 

9-0 

7-4 

;       8-2 

'       8.0 

;       8-6 

<       90 

1      6.6 

HI 

110 

60 

7-2 

7-5 

61 

0. 

6-5 
10(1 
10-6 

7-6 

6-7 
12-7 

S-4 
120 

9-4 
10-2 

9-8 

13-3 
3-9 
71 
14() 
12-6 
10-9 
14  3 

CO 

Start  8.55  a.m. 
(112                

199 

373 

580 

754 

i         932 

1092 

;       1257 

1370 

'       1559 

1744 

1       1947 

i       2137 

1       2330 

1       2498 

i       2677 

2860 

3042 

3243 

3344 

i 

9.45 

10.10 

10.50 

11   15 

11.50 

12.15 

12.50 

1.18 

;       1-48 

1       2 .  20 

'       2.47 

3.15 

3  45 

4.17 

j       4.50 

!       5.17 

5.49 

6  17 

6.52 

''  •  2 

9  36 

Ill  12                              .... 

00 
0-6 

10.31 

11  (15 

1 1 , 49 

1 '  43 

0-8 
30 
00 
1-6 

1  03 

00 

1  33 

0-8 

2.03 

2  31)                   

0-3 
0-4 

3  (19 

3.40 

4.17 

11 

00 
38 

4.36 

5.05 

00 
00 

5 .  58 

6  25 

00 
0-2 

6 .  55  

0-0 

8-4 

9-9 

0-8 
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Draft  prc«8urcfi,         ^.^^^^ 

'   •'^^'•'""  Tcmprratures  '"^X"  appurentW 

iprr^surf  I  •  F.  cvajiorated 

paiiRf"    ;  ' — in 

. -j — -        i  j      At.  interval. 

Time.  1     ,.  „  Tl""^        x,.  ^i  in      '  tntrancc         Vaa. 

sq.in.       room.    |  ^^^^^^^  - 

I  .     i         un    1       455    1    75-5  0-"         i:'iS   ■■■38«"' 

I- :::      IS      ?,     S    S..    ^l   r.S    S 

■4' ■■■■■■    '«     B     S   iii I  -I  r.lS   raS.» 

10.55 ■         n7  90    1      *--i\         74-5         --O'i  5"         32<) 

11.25 lie    I        9-J  1\7,         74.5         +-40        -   •*"         5.^1.5 

U-40 ;■■.        116  «4  '^i^    1    7I5         +-fJ     i:|S         K,7 

11.55 110  '.'•>  '„,,         75  +-lt'  ~,,         211 

V2.10 I20  '-t^  5^?,         75  "■"         "in         365 

SIS::::::::: :::    .*  1    U     «     «     «    -I    '^' 

'?-•■■■■'■    s    'Mils    s:s  -11  tr 
ir:::H  ill  1  lU    wi^l  E^ 

IS::: /■..■■I  i»5      SS     S    ;|       K,:  -■»    sr 

4  25 i       1,4  92  •^:«'^         -3.5         +..«        -   ''^         e5o.5 

4.40 !       i-.o  95  0-"         y4  ^..30  •"         35,3.5 

4.55 1-17  101  •^1/'         I^  0-0         --S"         ^-j^^.s 

51« m  "-  fo"o         73  "-ri     1:30         510 

U^::::: :■  i  W!    ^\  %\t\  -1  -|l  kl 


net 


lol 


.^iMMAin  (i|-  <)i!si;i:vA'i'i(i.\s 


DiiK— July  L't,  l!io7, 
(  oiiiMicnfcd — s,.V)  nil). 


Hoil.r     H.  an, I  W  .  No 
ICiidcd-  (i,."i.")  p.iM. 


At  .\Ic(!ilI  riiivorsity. 
Duration—  600  niin.s. 


14. 
l.-|. 

17. 
IS. 
I!). 
L'O. 


•-M. 


•J4. 


L'(i. 


2S. 


(iK.NKIIM,. 

1.     Mctlidd  of  stoking 

li.     Kind  of  draft 

3.  Condition  of  holler  iind  dutc  of  lii>l  ('lianiiiK 

Krc-ili  w.ilcr,  July  IH. 

4.  Tiihcs  clcaiud 

J.      I-'irc  cleaned 


.lland-sprcadinK  on  alternate  sidi's 

„        Natural  and  fori'i-d 

.  I  lioroiiKJily  rIeaiKsl  June,   1!»07. 


7   10  am 

•'id  a.m..  11'  2!>and  .j  MO  p.m. 


Kin.. 


rilirrie     Ity.,    Coal    & 
Hand  picked  .-ample. 
«-.',N  =  l    0,()  =  N.7,A«li  =  !».| 
I2.S90 


;  No.  207— CliiKiiecio    Colliery.    M 
,      ,     .      ,,  ..  I'<i»<r  Co..  Cumberland  Co  .N.S 

Analysis  of  ilry  coal  hv  weiKlii  { • ,  ).C  =  70-0  H  =,•,.()  S 
('alorific  value  of  dry  coal  H.'I'.l'.  |Mr  lli 
Moisture  in  eoal  iifi  (ired  (',;).. 

Weight  of  coal  lired  illis.) 'J .'! 

Combustible  matter  in  a.-<li  and  clinker  '.',) ,,   , 

Weight  of  clinker  (lbs.)      .  'i;' 

Weight  of  ash  (lb.-.) ...  ^ 


<i.     Kind  of  co;il 


H. 

'.I. 
10. 
11. 
\-J. 
13. 


.Am  .\Ni)  Vim;  Cas. 


Air  pre.sbure  under  fire  (inches  of  water: 

above  fire 

at  damper 
AiiioiUit  of  damper  oiM'tiing 
Temperature  of  air  in  boiler  house  (°K  ) 

Hue  temperature  (°F.) 

.Analysis  of  dry  flue  gas  bv  volume 


(',  ).  .C()j  =  8 


+0-0!) 

-0-21 

-0-30 

Full 

93-7 

4-74 

4,  ();  =  !li>,  C()=OS,  N.=S0U 


W.\TKU    AND    StKAM. 

Temperature  of  fijed  water  ("F  ) 

w'!tl"ll^'!'  "'  ^'^  "'^^'■'■'  ""•'•<■'•"■''  for  .litr.-r..nce Of  i.^v.Ydbs) .7o;.il 

\\  .Iter   eve   in  gauge  at  start  (inches) .  .  ^       ' "r" 

\\  ater  level  in  gauge  at  finish  (inches) .  1 A 

(  orr..cti.,n  for  dilTerence  of  level  include.!  al>ov<-  (lbs  )  „',** 

.Sl.-am  pres.sure  by  gauge  per  sq.  in.  (lbs.)  ,"J» 

Harometer  reading  (inches)  "^■'> 

Tressure  in  steam  calorimet.-r  bv  gang.,  (lbs   per  sn   in  1 '?,'''? 

TemiH-rature  in  .steam  calorimeter  rV."  ^'       ' '^'^ 

284 • 5 


1^ 

f 


)       net 


Notes. 

iA.h :  .;.,    %] 
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ft 

si 

'i 

i 

lii 

A  il 

. 

b   : 

H 

In 

.;; 

■ft 

Bff 

'J 

hI 


HIMMAUY  OK  VKSILTS 


30';;  air  Kjia''''- 


,  ft.)-<13".). 


I 

2. 
3. 
t 
5. 
li. 
7 
( 

10. 

11. 


Ma..eo„nan..WNo..BoiU.atMcC.«.nive.UV. 

m",U»  of  S..r.m«  and  Stopp.ng  Test-AU.rna.^^ ^^  ^^^_^^.  ^^  ^^_^_^,.^.  ^^.^ 

(i,.to  Sarfu..o  (sq.  f')-';,- ..'^.^^^  «,rf,e..  («'.•  f'-'-^^"-  M..an-i-..00. 

Barometer  at  XI  art-29  •«'•»• 

Total  QCANTlTlK.. 24,7  07 

W^«^°i?:fZSe^eoaU.  fired  (%) m 

HotKLY   tJUANTlTIES.  


;iO 
•  :» 

JH18 
17'.»50 

17700 
21110 


12. 
13. 
14. 
15. 
16. 


316-6 
.lH-9 
1779 
2111 


Tlrv  coal  i>re<J  per  '";"'  /,„',...  surface  p«'r  nour  yiyi-i      ■    w    ^  i  ( 

n^  coal  p.-r  square  foot  of  8J»'«,Xi  for  quality  "f  «t™"'  ^^*-' 2 


Knuivaieni  i-vui"'---:       ■ 
Equivalent  evajx.ra.^.on  PC. 

heating  Burfaec  Uo*'- 


30 


AVEHACK   PBES..-H,   T.«.-EH.mKEB,   ETC. 


17. 
18. 
19. 
20. 
21. 


.114-9 
.73-9 
...474 
0-39 
....10 


HORWB-POWEB. 

„o„e-power  develoiHMl  (Item  lo^34i) 
S"nrL'  ratea  horse-power  . .  ._      ^ 


I  HiHsi»='----^*^ 


.611 
..  60 
.  .102 


25. 

26. 

27. 
28. 


37 
6-31 


29. 
30. 
31 

32. 


33. 
34. 
35. 
36. 


Equivalent  evaporation  .r—  "•:"-........  ,oal(lte.n  11 -Item f)  6-67 

^  (Item  11 -^It''"'**'    

Efficiency. 

pry  flue  ..  per  U;-  ^Si^'^n^^tt  r  ^"^^^^  '^"^'  '    ■  ' 
Dry  fliie  Kas  per  lb.  fJ"^^c^„„,  gas  analyses)  (Ibb-)    ,-  

i^i^rtioTorhVa^t  of^fua^^^  '>-•  «-  ^^^  ^  '^ 


7-.^0 


12S91) 
.1411)0 
.51-1 
.500 


26-0 
.21 -2 

IS-C 
.  .134 


200 
.21. '2 

18- '.I 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  9. 

Date- July  10,  1907.  'iri-A  Xuinbor-G.C.T.  13. 

OBSERVATIONS  OF  GKXKHAL  CONDITIONS 


Weather  warm,  lipht  breeze.     Xo. 


Notes. 

H.  and  W.  boiler  workinR, 


Time. 

7.50 

7.57 

8.50 

9.53 

10.00 

10.23 

10.41 

12.49 

1.38 

2.14 

2.37 

2.45 

3.50 

3.55 

4.04 

4.58 

5.50 

6.20 

6.56 

Flue  tcmp.400''. 


Fire  cloiined  and  made  up  with  No.  9  coal.     Pressure,  55  lbs. 
lubes  cleaned.     Pressure,  85  lbs. 
Trial  started.     Fire  2"  thick,  some  flame  and  smoke, 
tire  sliced. 

Grill  in  fire  door  half  onen. 
Fan  started,  grill  elose<l. 

Fire  sliced.     Conmienced  to  blow  steam  into  ash-pit 
'°      ?^  1     r. '''"Pl"^''-     Steam  in  a.sh-pit  stoppe<l.     Fire  clean-d.     138  lbs.  of  clinker 
Fan  "tarted  "  '''""°^''^'-     ^''"''"  '"'■"'>'  '^ick,  and  adhering  to  bars. 
Steam  turned  on  under  bars. 
Fire  sliced. 
Fire  sliced. 

Fan  stopped  owing  to  fase  blowing  oui  in  motor  circuit. 
b  ire  sliced.     33  lbs.  of  clinker  removed. 
Fan  restarted. 
Fire  sliced. 

Fan  stoppeil.     Steam  to  ash-pit  stopped.      Fire  cleaned.     1G9  lbs.  clinker  and 

cinders  removed. 
Fan  started. 

'^"'from''T'^'     ^'"^  "''  *^''''''  ^"'"''^  "'"'"  '""■"*  "'rough.     98  lbs  of  ashes  raked 
Blow-off  examined  and  found  quite  tight. 


Clinker  and  .\sh. 

340    lbs.  clinker. 
98     lbs.  ash. 
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i!i:('<»i!i)  <>i  ('(tAi,  coNsiMi'.i)  niuiNi;  1'.()Ili:h  tiuai,  nh.  i:i 


W'ciplit  of  coal 

Time 

Coinposi 

ion  of  flue  gases 

fired. 

of 

by  volume,  pci 

cent. 

Time. 

sampling 



flue 

i 

Durin); 

Total. 

gases. 

CO,    i      0, 

CO 

intrrval^ 

' 

__ 

Stan  S.,jO  a. 

"■                                1 

i 

9  03 

S-2     i       91 

0-7 

S . ,").") 

SO     i        so 

9 .  35 

11   ti           57 

10 

(1  14 

'          104 

244 

10.  (KJ 

10- S            SO 

0-0 

<»  a? 

ISO 

424 

10. 2S 

7-7 

HI 

00 

10.05 

i         1.37 

.561 

11.00 

13-6 

2-4 

10 

10,87 

:         1.54 

715 

11. 30 

10-4 

S-H 

0-0 

1 1  o:{ 

i         177 

S92 

1 1  5S 

10-S 

OS 

0-9 

11.12 

1.54 

1040 

12  .30 

11-2 

o-s 

0-4 

11   42 

i          17S 

1224 

1.26 

7-3 

12-5 

00 

12.10 

!         151 

1375 

2  00 

9-3 

S-3 

0-2 

12.30 

161 

1536 

2  33 

IOC)     !       OS 

1-2 

1 .  09 

160 

1696 

3  06 

ISl 

1-5 

00 

1.44 

i         20S 

1904 

3  30 

10  S 

5-S 

1-4 

2 .  04 

195 

2099 

1  03 

12- 1 

7-.» 

0-0 

2.21 

1.55 

2254 

t  30 

9-2 

S-6 

(;-2 

3. OS 

1S4 

243S 

4..'.S 

12-3 

51 

0-6 

.'V  25 

14S 

25S6 

5 .  30 

9-6 

9-4 

00 

4  (15 

175 

2761 

6.  IS 

9-2 

9-S 

00 

4  21 

150 

2911 
3068 

6  3S 

S-4 

11-2 

01 

4 .  45   

157 

5  (K) 

164 

3232 

100 

7-  * 

0-3 

5  40 

159 

3.391 

().13 

i         146 

3.5S. 

0.50 

1         1^^ 

3695 
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OHSEUVATIONS  MADI-:  D.HINC  l,,,,,.,.;,,  -.laAL  N...   i:; 


Time. 


S.50. . . 

0.05. . . 

0.20. . . 

0.35... 

0.50... 
10.05. . 
10.20... 
10.35     . 
10.50... 
11.05.. 
11.20   .. 
11.35.    . 
11.50... 
12.05... 
12.20... 
12  35... 
12.50. . . 
1  05. .. . 
1.20  ... 
1  35.  .  .. 

1  50.. . 
2.05   ... 
2.20... 
^'.35... 

2  50 

3  05... 
3.20  .. 
3  35.    . 

3  50   . 

4  05 


4.20 
4.35. 
4.50 
5  05 
5  20 
5  35 
5  50. 
•)  05   . 
<'>.20.. 
«  35.. 
<>.56. 


Si  tain 
|>ri>siir(' 

lbs. 

per 

sq.  in. 


107 
106 
100 
112 

li- 
no 

00 
105 
110 
110 
117 
110 
110 
107 
115 
104 
112 
110 
106 
112 
112 
114 
114 
110 
10,S 
112 
115 
117 
100 

no 

101 
105 

111 

104 
102 
107 
111 
112 
116 
112 
101 

lood 


Trmporatiires 


Draft  pressures, 

inches  of 

water. 


Boiler 
room. 


07 

!)5 

05 

115 

04 

06 

06 

0(1 

06 

0<> 

0() 

0(!    ! 

06 

05 

05 

04 

03 

07 

06 

07 

07 

o.s 

00 
100 
100 

OS 
OS 
0(i 
00 
07 
07 
07 
OS 
07 
OS 
06 
0(i 
102 
OS 
08 
06 

07-(] 


Flue 
Kuses  at 
entrance 
!  to  flue. 


5(H) 

470 

450 

460 

420 

470 

400 

425 

S4() 

735 

620 

525 

525 

525 

560 

675 

520 

530 

460 

415 

435 

460 

525 

505 

615 

735 

625 

560 

400 

670 

5.30 

4S5 

600 

6S0 

500 

565 

535 

540 

510 

435 

415 
I. 

530  ,-.1 


Feed 

Water. 


70- 


In 

ash-pit. 


00 
0() 


i'   '* 

;i.() 

00 

-■02 

-  ■  02 

-•02 

+  ■  20 

71  ■ ,» 

+  •  20 

71  ■,> 

+  -.-)0 

'  I  -o 

+  •20 

"•) 

+  •15 

70- 
70  • 
71 
71 
71^, 


73-5 

73-5 

73-5 

73-5 

73^5 

73 

72  5 

72-5 

73 

73 

74-5 

73 


73 
7.3 
74 


+  ■ 
+  ■ 


+ 
+ 
+  ■ 


+  05 
+  •.30 
+  •25 
+  •05 


At 
entrance 
to  flue. 


-  •  25 
-•30 
-•.30 
-•.30 
-•,30 
-■.30 
-•.30 
-•30 


+  •15!  - 

+  •  20  - 

+ • 40  '  - 

+  ■05  I  - 

+  ■05:  - 

+  ■((.'   I  - 

+  ■02  i  - 

+  ■15  i  - 

+  •.30  '■  - 

+  ^so;  - 


+  •  20 
+  •.30 
+  •30 
(••O 
+  ■.30 
+  ■20 
+  ■20 

+  ■.30!      -. 
+  •  20 


■30 
■30 
•.30 
•30  i 


•20 
•25  i 
•,30  ! 

-•.30 ; 

-•,30  ! 

-  •  25  i 
-•.30  I 
-•25  ' 

-  •  25  1 
-•.30  I 

-  •  30  I 
-■,30  : 

-  •  25  i 

.30  ; 


-  •  .30 

-■•■in 

-  ■  25  i 

-  •  30  i 
-•30 
••30  i 
■•.30  ! 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


413 

400 

3(iO 

3S7-5 

401  5 

3S5 

2SI 

2()3-5 

5S4  5 

505  5 

520 

404  5 

455 

372 

451  5 

400  5 

316-5 

442 

202-5 

36!) -5 

366 
{.■)6-5 

440 

4S3  5 

4ti5  5 

,502 ,5 

625  5 

550 

2.30-5 

630-5 

315  5 

422 

520 

556  •  5 

47() 

4()2-5 

210 

422 
540 
.521-5 


+  ■!■'<        --2S!l7.(i2 
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SUMMAUY  OF  OBSEUVATIONS 


I     1 


Date— July  10,  1907.        Boiler— R.  ami  W.  No,  2. 
Commenced— 8.50  a.m.  Ended— 0.56  p.m. 


At  McGill  University. 
Duration— 606  mins. 


Gene  HAL. 

1.     Method  of  stokinR Hand-spreadinR  on  alternate  sides 

.)     Kind  of  draft  Vom-d  and  natural 

's.     Condition  of  boiler  and  date  of  last  cleaning ....  ThoroURhly   cleaned  June,  1907 
Trcsh  witer,  July  4.  r.7  „  ^ 

4.     Tubes  cleaned ■  ■  ■  ■ ;  ■,•■•■  ■  •  v^;''  ^■"^■ 

„l„aned  7 . 50  a.m.,  .2 . 50  and  5  50  p.m. 


Fire  cleaned . 


6. 


S. 

!». 
10. 
11. 
12. 
13. 


14. 

15. 
16. 
17. 
18. 
19. 
20. 


Fuel. 


|Xo.  9 -Minudic  Colliery,  MinudieCoalCo.,  River  Hebert, 

Kind  of  coal <;  r„mbcrland  Co.,  N.S.     Over  J'  screen   and  pickmg    belt 

,L         ■  u.  .r •^  /C  =  64.8,   H  =  4-4,    S  =  6-7, 

Analysis  of  dry  coal  by  weight  (Vc) \N  =  11,  0  =  7-5,  Ash  =  15-5 

Calorific  value  of  dry  coal  U.T.U.  jier  lb il|30 

Moisture  in  coal  as  fired  (',i ) ■i'Jl 

Weight  of  coal  fired  (lbs.) .  .    .      .    .  .    .  .  . f'^^ 

Coii'bustible  matter  in  a.sh  and  cUnkcr  (',<,) '"' ' 

Weight  of  clinker  (lbs.) •**" 

Weight  of  ash  (lbs.) •'' 

Am  .4ND  Flue  Ci.^s. 
Air  pre-ssure  under  fire  (inches  of  water) "^n"  Jq 

oVvrxro  «^rn         "  "  ""■*„ 

-0-28 


above  fire 
at  damper 

SThousc  ("F.)'. ,„„^7 

5.59  •  5 

7,  C<>  =  0-3,  X.=811 


Amount  of  damper  opening _    '  „. 

Temperature  of  air  in  boder  house  (  F .) =qq  k 

Flue  temperature  (°F.).  .^    ......  ^_..  .  .  ._.  ■    -  •„- ''•'''" 

Analysis  of  dry  flue  gas  by  volume  CJt) .  .COj  =  10-6,Oj 


21. 

22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


W.\ter  and  Steam. 

Temperature  of  feed  water  (°F.)      ,-    -  : _ , ,      ,,,,.,  ,-„.,- 

'  -     •  '  for  difference  of  level  (lbs.) '•"•',•' 


.72-2 


Total  weight  of  fee<l  water,  corrected  for  difference  of  level  (lbs.; i .  o^'' 

Water  level  in  gauge  at  start  (Inches) -^ t| 

Water   evel  in  gauge  at  finish  (incheH).._ .    ■        •  ■  ■    • .,i  ,» 

Correction  f  r  difference  of  level  included  above  (lbs.) • -»o 

Steam  pressure  by  gauge  (lbs.  per  sq.  in.) m-75 

Barometer  reaaing  (inches).  . ■ .•  •  ■ '  '„ 

Pressure  in  steam  calorimete:  by  gauge  (lbs.  per  sq.  m.) ^'^-^ 

Temperature  in  steam  calorimeter  (°F.) m-i 


Notes. 

Fi,.o  .licpfl  8  53    10  40  a  m     2  37   2.4.5,  3.5.V  and  4.58  p.m.    Forced  draft  from  10.23  am.  to  12.49  p.m. 

adhering  to  bars.     Weather  warm,  lifibt  breete. 

f  Fixed  carbon 48  8 

Prorimate  analysis  of  dry  coal  by  weiRht  %  ^  Volatile  matter 35  7 

VAsh 10  0 


I 
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Appendix  II,  Vol.  IV 


i'p  i    i 


lit 


^!»7  i 


,»■-     i 


I.>7 


Sr.MMAItV  OK  l!i;.SII,T.S 
Ma,l...n  H.  „„,1  W   x     ,  „,„.„  ,.,  „.,,,,„  y,. 
lo  l^iliriniiic  qiiulily  of  (  oal. 


Kind  of  Fiii'l-N<i.  o" 

MflhiMj  of  .StarlitiK  un.1  fSicppm^  IVm 

Orate  Surfuco  («q.  ft.)     lii.7!>. 


narorncli'r  ut  Ktart — I'O-  75 


Kiii.l  of  I    ,    iucc— Fix(u|  hum,  30'; 
AlliTii.itc  (A  S M.K,) 

^  Niipcrheatiiig  Surface  («,.  ft.)— .\,|.  ' 

Vi  finiMli— 


air  HiHiop. 

ft.)-(13!». 


M 


1. 
2. 
3. 
4. 
5. 
(i. 
7. 
«. 
9. 
10. 

11. 


Oate  of  tiinl 

Duration  of  trial  (hour-)' 
WfiRht  of  coal  ON  firi'd  (Ihs  ) 


Total  tjiASTiTiKH. 


can— 2!)-7",. 


crcntuK,.  of  niomture  in  coal  m.  fin-d  (';) 
To  a  wc.Bht  of  dry  ,„al  fired  (Ih..)  *  "' 

lotal  a«h  and  rcfuHc  (Hw  )  

:  orccnlaKc  of  anh  and  rcfu«.  in  dry  coal  ( ij )  ,„, ,» 

•-qu.valent   water  evu,H>rated   into    .ry   "tea  n 
tenilMTulori.  iin.    l„.:i...  :!•'  .  """"I 


12. 
13. 
14. 
15. 
16. 


17. 
18. 
10. 

20. 
21. 


IB,  7,  07 

.10- 10 

3fl!),-. 

.    .2-.S 

Ota   weight  of  «nt..rf..,lV„  .K    I     I     '""'''""'>■''<'*' ''•'I'  'wm 

Kquivaier'v;::t:v'e;i:!rrhm::'''^c^':^::^!.'^?^"^^^ 

tfn.rMTalure  an.l  hoiler  prcsHure     K  )  '™"'    ■"■"'»'    '"•«'     «"'" 

Equtvalent  water  eva,«rat«i  into  dr^  «tein.  fron.  and  at  212»  k!  (Ibn.)      ;:  ;   i^^^ij 

II»t' HLY   QlANTITIK.S 

Dry  coal  fired  per  hour  (llw.) 

IJry  poal  rn-r  square  fool  of  grate  gurface  i«r  hour  Wh»  i 3S« 

i-.-luivc  ent  evajwration  per  hour  from  and  at   'v?  v'.ll -'"52 

heating  sur/aee  (lbs.).  '  "'  "'■^    *•  l>^'f  "luure  foot  of  water 

3-21 

«.  Avf.ha<;b  PRE.s.srKEs,  Tkmpekatukks,  Krr 

Steirni  presisurc  by  gauge  ilbs.  /  «q.  in. ) 

1-0 

Ho'tsii.I'onEH. 
ll(i 


2.i. 
24. 


25. 

20. 
27. 

28. 


29. 

m. 

31. 
32. 


llor.s,vpower  developed  (Item  )5  +  34I) 

limlders'  rate.1  hor.se-po\ver  ^ 

I  ereentage  of  buil.lers'  rated'  horse-power  .lovciopcl 


.  .59-4 

...m 


Wit 


Economic  Hf.si  i.ts 


per  II).  coal  «.•<  fired 


Kqiiivalent  evnixjration  from  and  at -'I'"  F  ivHl.  ,.     i    ^;     >;, ^'^ 

•;'|.nvalent  evaporation  frc  „  and  at  2  "°V  '  Ir  h     f  V"  '"•^"  /  "'•"  '  1  -I"'"'  3)  o-til 

L<imvalent  ev...,>„ration  from  an.l  at  'l>'  F   , ,     i.  ';'r   "".''  *'•':',"  "  +  """'  '^f  --"S 

(Item  ll-i-itcmS) '"  '  "'•  "^  •'"'"tmstiblc  consimicd 

,,  KKnilKNcV. 

I  a  onfic  value  of  ,lry  coal  per  lb.  (H  T  V  ) 

(  a^oriftc  value  of  the  eombu.stii  hi  p" '  I,    ,1  T  I 


lency  of  toiler,  including  grate  (bi 


:>n.sunieill  (','). 


33.     Drvflu 

34. 

3.5. 

36.     Prnport 


KXS 


per  II 


ia.sed  on  ilry  coal)  i''[) .  .  .W'.'.W.',', 47.' 

Kl.L-K  Cask-;. 


11.S.30 

14010 

4S-1 

1 


'•  carbon  (l 


roil)  gas  analysi'.s)  (ih.s.l 


of  combiNiibleconsuincd 


liry  coal  (1 


ion  of  heat  of  f  iid 


(froii 
roni  ga.s  analyse.-s)  (lb: 


2-9 


I  giis  an.^lyse  1  (lii-.) .  ,        '    ' \^.'q 


in  escaping  dry  flue  gases  (f 


.  14 -S 
I.J -2 


i:i8 


TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  209. 

Dat<— July  IV  Idii:  Triul  NurnlnT— ti.C.T.  li 

OH-SLUVATIONS  (»K  CKNKUAI.  '.  JNUITIONH. 


Wi-:ttlii-r  flne,  Ktill  warm. 


Note*. 


Time. 


B.m. 

7 

10 

7 

30 

9 

\r, 

9 

20 

10 

•>r> 

10 

.IS 

It 

09 

11 

to 

11 

25 

11 

33 

12 

31 

12  32 

12 

43 

1 

46 

*} 

20 

2 

50 

4 

t!» 

5 

30 

ti 

3.-) 

1 

t:> 

TuIm's  I'li'iintHl. 

I'irn  clruiKHl  out  unci  iimdi'  up  with  No.  209  coal.     Prtiwuri',  25  Ibn. 

Fire  t}'  itiiok,  well  Inirnt  ttirounh.     Triui  (itarte<l. 

( irill  in  lire  (l(H>r  half  u|H'n. 

drill  clumtl. 

Fun  stiirto<l. 

F'in-  slici'il. 

t 'onmicnrpd  to  blow  steam  under  Vjurs. 

Fire  Hlii-etl. 

(i  l!).i.  lliin,  hard,  blue  vitreous  olinker  removed  in  above  Hliringti. 

Fan  slopiKKl. 
to  12  40     F'ire  thoroURhly  clpan"<l.     88  lbs.  of  thin,  hard  clinker  remove*!  with 
difficulty  from  bars. 

1  .in  startc<l. 

Fan  stoppo<l  owin^  t  ■  hot  bearing. 

F'iro  sliced. 

Fan  started. 

F'ire  sliced.     F"an  stojiiMvl. 
Io5.40     Fire  eleane<l.     105  lb.s.  of  clinker  removed.     F'an  rostartwl. 

F'fin  stopped. 

Trial  slop|M'(l.     Fire  similar  to  start.     116  lbs.  of  ash  weighetl  an  raked  from  pit. 
Blow-off  examined  and  found  to  be  tight. 


Clinker  and  A.sh. 

105  lbs.  clinker. 
116  lbs.  ash. 


ir.!i 


lii. 


voKDOKCO.M,  (,,Ns,M,.;„,„.,j,^,.  ,,_  . 


Time. 


Start  y  I,ia.r.i. 
!l  JJ 
'I  ■».'...'.' 
10  ()9     .  . 

10  ,<0 

11  IM       .. 
11.15       . 

12  08 

I:'  «  ... 


■i  37. 
I    I.V 


.'I 

4» 


I  III 

4  4S 
."i  lii 
'i  ill 
<)  (W 
<i  Hi 
7   I", 


^'fight  of  cool 
fired. 


Durins 
infprTol. 


fM 
17. 1 
134 
177 
liV, 
170 
WJ 
UV, 
tl>2 
IS7. 
|i»> 
l(il 
IfH) 
IW( 

u:i 

U4 

LSI 
I.').' 

i:.) 


Total. 


Time 

of 

namplinit 

flue 

gasr!). 


'    TIM.M,  .No.   1.- 

Conif)o«iiion  of  flue  gu«ej 
I'y  volume,  per  ecnt. 


m 

i     ft  :io 

24!) 

!     10.  (H) 

3s;i 

1     10  3.") 

5flO 
713 

1      11   (N) 

II  ;«) 

NSa 

114.') 

1047 

12,20 

I2ll> 

1  IM) 

J. 174 

1  27 

l.iLMt 

2  o:i 

i.  >(•.") 

2.;io 

l.S.')(i 

;{  'u 

LlJlli 

.13;! 

L'IS2 

4  03 

•.'.•t47 

4  3.". 

24!)  1 

.■)()() 

2(171        I 

.■)  30 

2S  ,■.-.' 

li  (III 

:ii),'it 

li  .'id 

■ii.V) 

li  ,")S 

.•t.jdil 

.■i3!l7 


-?r" 
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OBSERVATIONS  MADK  DURING  BOILER  TRIAL  No.  12 


Draft  pressures, 

incnea  of 

water. 


Water 

apparently 

evaporated 

in 

interval. 

lb?. 


I  k.i      ( 


101 


SUMMAUV  OF  OasKRVATlO.N.S 


Date— July  15,  1907. 
Coiiimonml— 9.15  a. in 


Boiler— B.  and  \\  .  Xo.  2. 
End,..!- 7.1o|).in. 


A(  .MoOill  Tniversity. 
Duration— 000  ruins. 


1. 
2. 
3. 

4. 
5. 


9. 
10. 
II. 
12. 
13. 


14. 

15. 
16. 
17. 

IS. 
19. 

20. 


Mel  hod  of  .stoking 
Kind  of  draft ... 
Condition  of  boiler  and  date  of  last 
Iresh  water,  July  4. 

Tubes  cleaned 

Fir"  cleaned 


C!e.neh,\l 


'■leaning. 


.Hand-spreading  on  allernato  .side.s 

rri ;  1  ■  •  Natural  and  forced 

•  Thoroughly  cleaned  June,  1907 


7  30a.m,,2.-32Wndl.J;?^:;;:: 


Fuel. 


Kind  of  coal... /-f"-    209— Minudie   Colliery     MinudieC,    )/• 

^Cun.berland  Co.,\.S.  Over  r  scr  en    „,      ''\  ^  ¥"■'''  "'■bwt, 

Analy.sis  of  dry  coal  by  weight  (-  ) '•  ^'''^""'  ■"'"• 

Calorific  value  of  dry  coal  B.T.l;    n<.r  lb 

Moi.sture  in  coal  a.s  fir«l  (<  ,)     '^  '  P"^ '" 

"eight  of  coal  fired  (lbs  )         

n  eight  of  ash  (lbs.)  .....'.■..'.. 


.C  =  <iS-2,  H=4.fi,  s  =  o;s 
lN=OS,()  =  9.i,Ash  =  ll.o 

12600 

3-5 

3397 

14-2 

299 

116 


Am  AND  Flue  Ga 


\ir  pressure  under  fire  (inches  of  wafer) 
above  fire      "  •■ 


at  damper 
Amount  of  damper  oiKning 
Temperature  of  air  in  boiler  house  (°F  j  '    ' 
I'lue  temperature  (°F  )  •■■)■■. 

Analysis  of  dry  flue  gas  by  volume'  ( 


)  ■■c()==9.9,  o;=vu;(o=„.4;s^: 


+015 

-0-20 

-0-26 

Full 

998 
.522 
=  SM 


21. 

22 

23.' 

24. 

25. 

2ti. 

27. 

2S. 

29. 


forcpi 


^V.\TEtl    .\.\D   Stk.\M. 
Temperature  of  feed  water  (°F  ) 

\Vat,.r  level  in  gauge  at  finish  (inches)      

Haron.eter  readi.ng  (inches)  '        ' 

1  ressure  in  steam  calorimeter  by  giuge  (lbs  ni..        ■     

r<'mperature  in  steam  calorimetn^'i'.)      ■,"";"'•  '"' 


.71.6 

.    17.-)S1 

5J 

.  ..4r-.-, 

.1120 

..2:i-S2 
.U-2 

....  278 


>«  ■     Lliakor  thin,  harii,  and  adh-r, 


Notes. 


d  from  2.30  pn^ToO-'arn'm'";';  "''',''r  '"""  '^"  '<'  "'■^■■^  a  "■      Draft 


1'ro.i.n.te  a„.|y,i,  „f  ,,,y  ,„,^,  ,^  ^^.^,_^  „,   [^^^ri^on 


h  U'olatiii. 
lAsli. 


..    .')I-7 
"'attt-r 37.3 

..    II  0 


»a— u 


»    I      V 

'■    i 


i    : 


kifei 
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SUMMARY  OF  RESULTS 

Made  on  B  and  W.  No.  2  Boiler,  at  McGiU  University. 

To  Determine  quality  of  Coal. 

Kind  of  Fuel— No.  209.  Kind  of  Furnace— Fixed  bars,  30%  air  space. 

Method  of  Starting  and  Stopping  Test— Alternate  (A.S.M.E.) 

Grate  Surface  (sq.  ft.)-16-79.  Water  Heating  Surface  (sq.  ft.)-639. 

Superheating  Surface  (sq.  ft.) — Nil. 
Barometer  at  start-29  •  88.  At  finish-29  -70.  Mean-29  •  82 . 

Total  Quantities. 

1.  Date  of  trial *®10^00 

2.  Duration  of  trial  (hours) ,,.,n- 

3.  Weight  of  coal  as  fired  (lbs.). . .  •  •  •  •      ■  •    •  • ,"?, 

4  Percentage  of  moisture  in  coal  as  fired  {%) "  " 

5.  Total  weight  of  dry  coal  fired  (lbs.) *|'j^ 

?•  ?eti'Se^ta^&rrfuLindrycoal(%)(«)fromana^^^^^^ 

8  Total  weight  of  combustible  consumed,  from  analyses  (lbs.) .  . . ... .       •  •  ■    •  •  •  -^"^i 

9  Total  weight  of  water  fed  to  the  boiler,  corrected  for  difference  of  levrf  (lbs.        17581 
10  Equivalent  water  evaporated  into    dry    steam    from    actual    feed    water 

temperature  and  boiler  pressure  (lbs.) •  ■  •  •  •  -„  ■  v ^  ; ''„(,„ 

11.  Equivalent  water  evaporated  into  dry  steam  from  and  at  212   F.  (lbs.) ^mw 

Hourly  Quantities. 

12.  Dry  coal  fired  per  hour  (lbs.) • .  •    •  ■    ■ ^l.-i 

13.  Dry  coal  per  square  foot  of  grate  surface  per  hour  (lbs.) i»  » 

14.  Water  evaporated  per  hour  corrected  for  Quali'y  »' 8"l«™  \'^^> iAji 

l.-i  Eauivalent  evaporation  per  hour  from  and  at  212   i .  (Ibs.J ,■••■;■•. 

16.  Equivalent  evaporation  {n^r  hour  from  and  at  212°  F.  per  square  foot  of  water    ^  ^^ 

heating  surface  (lbs.) 

Average  Pressure.s,  Temperatures,  Etc. 

17.  Steam  pressure  by  gauge  (lbs.  /  sq.  in.)    .    .  .  .■■■■ " 

18      Temperature  of  feed  water  entermg  boiler  (<  eg.  t.) "  " 

19.  Temperature  of  escaping  gases  from  boiler  ((leg.  t .)....... ^ 

20.  Pressure  of  <lraft  between  damper  and  ash-pit  (ins.  of  water) "  ^i 

21.  Percentage  of  moisture  in  steam 

Horse-Power. 

22.  Horse-power  developed  (Item  l.'i-!-345) ^ 

23.  Builders'  rated  horse-power     \  '    \'    \ oo.a 

24.  Percentage  of  builders'  rated  horse-power  developed J"  " 

Economic  Results. 

25.  Water  apparently  evaporated  under  actual  conditions  per  lb.  coal  as  fired    ^^^ 

26  Eqmvakn?e''vSa^tion  from  and  at  212°  F.  per  lb.  coal  as  fired  (Itomll  jitem  3)  6-  09 

27  Equ  va  ent  evaporation  from  and  at  212°  F.  per  lb  of  dry  coal  (Item  11  ;^It«n  5)  6-32 

28  Equivalent  eva^ration  from  and  at  212°  F.  per  lb.  of  combustible  consumed 

(Itemll*Item8) 

Efficiency. 

29.  Calorific  value  of  dry  c(.al  per  lb.  (B  fAT  ) .  ^.  ^  .  ;^ 

30.  Calorific  value  of  the  combustible  p<T  lb.  (B.  1 .1  .).....;  ■ 

31.  Efficiency  of  boiler  (ba.sed  on  combustible  consumed)    %)■ '^  ^ 

32.  Efficiency  of  boiler,  including  grate  (ba,sed  on  dry  coal)  (  /c) 

Flue  Gases. 

33  Dry  flue  gas  per  lb.  carbon  (from  gas  analyses)  (lbs.)  ....    ■■■^  ■ 24-2 

34  ^  "  of  combustible  consumed  (from  gas  analyses)  (lbs.) 1»- •' 

35"  "  dry  coal  (from  gas  analyses)  (Ibs.)^ j^'^ 

36      Proportion  of  heat  of  fuel  in  escaping  dry  flue  gases  (  /c) '"'  • 


i9. 
}2. 


07 

00 

197 

5 

!77 

115 

•7 

^57 

581 

no 

B80 


•7 
•5 
741 
068 

•24 


!0 

•6 

522 
)-41 

•0 


)9-9 

.60 

l)9-8 


5-18 
609 
6-32 

7-26 


2600 
4170 
49-5 
48-5 


24-2 
18-0 
16-5 
13-3 


GRAPHIC    RECORD 


:OPD   OF    BOILER    TRIAL. 


CQ/?Z.    /ya    o  ^^^frrc> 


Appindix  II,  Vol.  IV 


?!i 


i 


I 


i  I 


I     I 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  coat  » 
Datc-AuK.  12.  1907.  -"U-UR  WITH  COAL  No.  10. 

onuLMiir..^.  Trial  Jfuniber—CCT  2'> 

oastnvATioxs  of  geneiul  conditions. 

Time, 
a.m. 

8.<»    Tu'^.fS'ed"'  """'^''  """  -^^  '"  -"'     Pre««ure,  lo  lb. 
0.00    Trial  started.     Firr  '•  t}.i^b 
10  '1    r    *'""  '"  .«'''  -l""'  Imlf  oJh;'"'"'  «■■"'"  '"'^'  '""'^h  flume  and  smoke. 

.240    St^|5™^^''    '"■""' ^^""°'"-'-     >^^»'-f  hard,  porous  Cinkor  and 

2.03    Grill  half  open. 

Z    '■'^f&mVv'::?.  ""'  "'  '-  -  -P  or  ^'  to  5.  of  elinker.     ,3,  „,.  „,  ,,„,„ 

teffSin^'^a/^-^*-     '^^"'-f -ho.  raked  from  pit. 

Clinkeb  and  A.sh. 
407    lb.s.  clinkiT. 
137    lbs  ash. 


RECORD  OF  COAL  CONSUMED  DURING 


BOILER  TRIAL  No.  22 


Tinie. 


Weight  of  coal 
fired. 


DurinK         Total,     i     gases 


Tinjc       Composition  of  flue  b« 
of  by  volume,  per  cent. 

flue   ^  -     ;-  -, 


CO, 


o. 


.Start  9.00  a.m. 

0  :.'o 

9.J0 '  -3^ 

lo.o"::::::::: i  '^ 

11  47  r" 

i-'-24 ; 

l-'.4(} I'-' 

1.03 \'^ 

1  v;j                 169 

2  00  : |w 

^il- ■■'■■■■'■' '■■::::::\  ]^ 

3:5?::::;;;;:: I  j:;: 

4.4S '1 

•Vl'l i« 

^3/;;:::;::::: Z 


:.'34 

9.2- 

434 

10,00 

■)!).-) 

10.32 

79G 

1 1 .  02 

997 

1  28 

1107 

'   1  5- 

1.119 

2.27 

1493 

i  2  .->.-) 

l(i()2 

1.25 

1844 

1  55 

I'Ol.i 

2.25 

2179 

2.  ON 

2345 

3.30 

2532 

4-00 

2719 

4.25 

2890 

5  04 

30tir) 

5.25 

3239 

5 .  53 

3407 

6.25 

3507 

3765 

3781 

00 

;  11-6 

8-0 

1   10-2 

7-8 

i  10-4 

15-4 

1   3-4 

90 

i  10.3 

8.6 

113 

6-6 

12-6 

50 

14-4 

8-8 

9-3 

110 

8-8 

0-8 

12-7 

6-9 

12-7 

5-2  1 

15-2 

14-6  ' 

4-(i 

13. 7  { 

14-7 

11-4  1 

6-9 

0-4  1 

10-3 

6.4  : 

136 

10-2  ' 

10-4 

CO 


0-4 

00 

00 

00 

00 

01 

0-2 

00 

0-7 

0-2 

01 

01 

00 

01 

0-4 

00 

0-4 

0-0 

0-3 


!  ; 


1G4 


[  r 


OBSEUVATIONS  MADE  DURING  BOILEll  TRIAL  No.  22 


W- 


Sti'i'iii 
ircsHurc 
gaiiKc. 

Tt 

miHratiires 
•F.                    1 

Draft  nro8«urc», 

inc  les  of 

water. 

Water 
apparently 
evaporated 

Time. 

lbs. 

IKT 

Kq.  m. 

88 
10-.' 
lOH 
lOS 

97 

no 

109 
09 
90 
103 
104 
113 
102 
113 
101 
111 
123 
121 
109 
119 
103 
117 
88 
110 
103 
110 
9S 

no 

122 
120 
113 
113 
122 
98 
103 
107 
123 
122 
122 
102 
120 

Boiler 
room. 

89 

88 

91 

92 

92 

94 

94 

94 

9(i 

96 

95 

97 

97 

97 

97 

98  5 

98 

98 

97 

98 

100 

100 

1(K) 

UK) 

KM) 

100 

99 

99 

98 

98 

98 

98 

99 

97 

97 

97 

97 

98 

97 

96 

96 

Flue 
Raws  at 
I'litranre 
til  flue. 

Feed 
Water. 

In 
ash-pit. 

At 
entrance 
to  flue.  1 

in 

interval. 

Iby. 

9.00 

9.16 

478 

500 

525 

540 

580 

520 

460 

460 

(UM) 

740 

620 

650 

580 

5.50 

520 

575 

675 

650 

625 

590 

570 

580 

525 

.■)35 

510 

500 

4S0 

5.50 

700 

675 

6.50 

610 

6.50 

530 

5(HI 

560 

550 

.570 

650 

615 

6.50 

75  5 

75  5 

75 

75 

745 

T.'i 

75 

745 

745 

745 

74 

735 

74 

73  5 

73  5 

74  5 
74  5 
745 
74  5 
74  5 
74  5 
74  •5 
74  5 
74  5 
74  5 
74  5 
74-5 
74-5 
74  5 
74 
74 
74 
74 
74 
74 
74 
74 
74 
74 
74 
74 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-•05 

-05 

-  ■  05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-05 

-•05 

-•05 

-05 

-05 

-05 

-05 

-05 

-05 

-•30 

-■30 

-•30 

-   30 

-•30 

-•30 

-■30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-■30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•30 

-•.30 

-•30 

438-5 

9.30 

346  5 

fl  45              

456 

10^00            

625  5 

10  15             

.3.59-5 

10  30.           

548 

10  45 

303 

11  00     

253 

n  15 

11  30 

628 
495 

11  45 

690 

12  00 

466 

12  15 

407 

12  30 

598-5 

12  45  

173-5 

1  00 

362 

1  15 

649 

1  30 

567-5 

1  45 

502-5 

2  00 

586-5 

2.15 

457 

2.30 

570-5 

2.45 

388 

3.00 

571-5 

3.15 

3  30 

284 
473-5 

3.45 

306-5 

4  00  

425 

4.15 

4.30  

496 
549-5 

4.45  

521 

5  00 

41)6-5 

5  15           

601-5 

5.30 

498-5 

5  45 

131-5 

6  00 

329 

6  15       

446 

6  30         

531 

6  45           

494 

7.00 

425 

108^8 

960 

575 

744 

-•05 

-•30 

18.233      net 

lfi.i 


•SLMMAKV  OK  OIWKUVATIONS 


Diiti — AiiK.  12,  101)7, 
Coimiuiiccd— 0.00  u,i„ 


Hoilrr-H    :inc|  \V    \„.  ; 
Kii(l|.,|— 7.00  |(.,n. 


At  .Mcdlll  I'liivtrsitv, 
iJiirution— (i(K)  mj,,,,' 


1.  M.-th™l  of  Mtoki.,K  <•^-^EHAL. 

2.  Kin.l  of  draft  Hanil-iprrading  on  tth.rimte  -UU-h 

J.     I  .m.  itior.  of  [,„i|,,r  ,„„|  ,,,,,      ,  ,        ,.,  _■  , ,        Niilurul 

4-      I  ilhcs  cleaned 

5.     Kire  clean.'d S  00  a.m. 

'JO  a.m.,  12.30  and  5  30  p.m. 

FrKL. 

'■  "'"■' "'  ^""'         lJ::H:^f^f"^  ^"'u^^'vi'^"^  ^■""'  •^  «y.  To ,  c.„n- 

7.     AnaIj.i«ofdryeoan.ywei«h,  ,.;) '.       ^  /criSl  "nLrf  ";?_'r!' 

H.     tjilorifie  yalu..  of  dry  ooal  H.T.i;.  per  lb  i-"^' =  '-<-<»  =  7- 1,  a'.Ii  =  ikfi 

in'    jV".'"'""' '""'"'»■*  *'«'<1     ,i)  U-.90 

10.     Weight  of  eoal  fired  (lbs.)  ■>.0 

,i     ;;.•»"♦■"' I'linker  (|l)».).  ,  .  ''"^ I3.4 

13.  Height  of  a«h  (IbH.J .407 

137 

AlK   AND    FUE   C!aH. 

14.  Air  pressure  under  fire  (inohcs  of  water) 

}?•  ,,  ubovefire      "  •■        -0-05 

7      ,  .         at.lamiKT     "  ••  -0-25 

ii.     Amount  of  damiHT  owning.  -0-30 

15.  lemix-rature  of  air  in  Uiler  hou.^  ("f') FuU 

I. .     Hue  temperature  (»F.) 06 

-0  Analysis  ol  dry  flue  ga«  by  volume  (' ; ) .  .Ca  =  o;o,  O,  =  10.7,  („  .0.2.  N,=«S'i 

WyxTEH  AND  Steam. 
.■;.'■    .''"''nirxTature  of  feed  water  (°F  ) 

I  w^i^^' ;;^i:;;;-r:;:;r;^;::{^  .".^:).:: ; ::::;:::::: li^ 

-<•     Harometer  reading  (inches) ,  '        ' 108-8 

.'i,      ' '■'■^■■'ure  in  steam  calcrimeter  hv  gauge  (lbs   ner.n   in^ -"•■48 

^!».     Temperature  in  steam  calorimeter  (=F  '      ^'       * -'3-' 

2;)0-5 

p.  Notes. 

rro,im„,e  a„aly,i„  of  dry  coal  by  wei.ht  -  ilXiiirl",",,,.-.; ; ;  •, ; : ;   IXl 

^^'^ is -6 


5 


r  ! 


ill 


Ha 

K 

is. 


ltt6 

SIMMAUY  OF  UE.Sl'LT8 

Mudo  (in  n.  ami  W.  No.  2  H    ler,  at  MrCiU  I'nivprnily. 

To  l)«'li'rmini>  qimlity  of  Coul. 

Kind  of  Fiifl— No.  10.  Kind  of  Furniu-c— Fixt-d  l)»nt,  30%  BJr  «pBCP. 

McUichI  of  Wturtinu  ami  .Slopping  Ttnl— Allcrnalf  (A.H.M.K.) 

(irate  Surfarc  (»q.  ft.)  — lrt-79.  Wutcr  Heating  .Surfnci-  (*<\.  ft.)— 639. 

Sup<>rhcating  Surfueo  («q.  ft.) — Nil. 
Baronuterut  start— 20-53.  At  finish— 20-44.  Mean— 20-4!4. 

Total  Quantitieh. 

Date  of  trial 12/S/07 

Duration  of  trial  (hoiirn) 10-00 

Weigiil  of  roal  iw  fired  (lbn.) 3781 

Pcreentiige  of  nioiHtiire  in  (oul  an  fired  C/c) '-^'U 

Total  weight  of  dry  eiml  fired  (Ibn.) 3671 

Tola!  uhIi  and  refune  (ll)S.) 544 

IVrrentage  of  a*h  and  refii.<e  in  dry  eoul  ('; )  (d)  from  analyneii  21-5;  (b)  weighed.  14-8 

Total  weight  of  eonihuntilile  eon.siiined  from  analyseif  (lb«.) 2882 

Total  weight  of  water  fed  to  the  lioiler  eorrected  for  difference  of  level  (lb».)  .  .  18233 
Kqiiivak-nt  water  evaporated  into  dry  Hteain  from  aetual  feed  water  tem|)era- 

ture  and  boiler  presMure  (lbs.) 181 13 

Equivalent  water  evi'ixiruted  into  dry  xteam  from  ond  at  212°  F.  (lb«.) 21410 

HotUl-Y    (^VANTITIEH. 

Dry  coal  fired  (ler  hour  (Uw.) 3W 

Dry  coal  per  nqiiare  f<M>l  of  grate  HUrface  [xr  hour  (Ib8.) 21-8 

Water  evaporated  p€'r  hour  corrected  for  quality  of  Hteam  Ubt>.) 1811 

Kquivuleiit  eva|)oration  \wr  hour  from  anif  :it  212°  F.  (lbs.) 2141 

Equivalent  evaiH)ralion  \wv  hour  from  and  at  212°  F.  per  square  foot  of  water 

heating  surface  (Uw.) Z'-\h 

AVERAOE    I'RE.SHt'RK.S,   TeMPERATUHEM,    EtC. 

Steam  pressure  by  gauge  (lbs.  /  sq.  in.) 108-8 

Temp«TBture  of  feed  water  entering  boiler  (deg.  F.) 74-4 

Temp<Tature  of  escaping  gases  from  boiler  (deg.  F.) 675 

Pressure  of  draft  between  damper  and  ash-pit  (ins.  of  water) 0-25 

Percentage  of  moi.tture  in  steam 1  •© 

IIORSE-POWER. 

Horse-power  developtnl  (Item  15  +  34J) 62-1 

Builders'  rated  hor3e-m)wer 60 

Percentage  of  builders   rated  horse-power  developed 103-6 

Economic  Result-*. 

Water  apparently  evaporntecl  under  actual  conditions  per  lb    coal  as  fired 

(Item  9H-Item  3)        4-82 

Equivalent  evaiK)rati(in  from  and  at  212°  F.  |  -r  lb.  coul  lus  fired  (Item  II  4- Item  3)  5-6(5 
Equivalent  evaix>ratiiin  from  and  at  212°  F.  per  lb.  of  dry  coal  (Item  11  -i-ltem  5)  5-84 
Equivalent  evaj)oration  from  and  at  212°  F.  per  lb.  of  combustible  consumed 

(Item  n  +  ltem8) 7-44 

Efficiency. 

29.  Calorific  value  of  dry  coal  per  lb.  (B.T.U.) 11590 

30.  Calorific  value  of  the  combustible  fx-r  lb.  (B.T.T.) 14220 

31.  Efficiency  of  boiler  (based  on  combustil)le  consunie<l)  (%) 50-6 

32.  Efficiency  of  boiler,  including  grate  (ba.sed  on  dry  coal)  (%) 48-7 

Flue  0.\ses. 

33.  Dry  i         ;as  per  lb.  carbon  (from  gas  analy.ses)  (lbs.) 27  0 

34.  "  "  of  combustible  (-onsumed  (from  gas  analyses)  (lbs.) 21  S 

35.  "  "  dry  coal  (from  giis  analvses)  (lbs.) 17-1 

36.  Proportion  of  heat  of  fuel  in  escaping  d'    Mue  gases  (T^) 17-0 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

11. 


12. 
13. 
14. 
15. 
16. 


17. 
18. 
19. 
20. 
21. 


22. 
23. 
24. 


25. 

26. 

27. 
28. 


-030. 
»-4S. 


S/07 
0()0 
U781 

i\t 
3071 

544 
14-8 
•.'S8J 
8233 

81i:i 
11410 


-.'1-8 
1811 
2141 

3  :'.") 


08-8 
744 
.575 
0  25 
10 


62- 1 

60 

103' 6 


4-82 
5-60 
3-84 

7-44 


11590 
14220 
.50-6 

.48-7 


270 
21  S 
171 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  210. 

Date— Aug.  13,  1907. 

Inal  Number — '"i.C.T.  23. 

OBSEUVATIOXS  OF  GENLUAL  CONDITIONS 
wcath  Notes. 

A  .00,1  deal  of  fla;;;..''"'^;':^  t^lVV^Lilt""  ""'"■'*     K"'^''  >»""  "l""  down.     Coal  coke,  when  fi«d 
Time 
Ul    K;rno.r'"""''^'^^''''-^'"- 210  coal.     P-saurc,  100  lb.s. 

IM    ?/rm'«tr"-     ^^- li' 'hick,  well  burnt.    Crill  in  fire  door  halT  open 
11.03     Grill  half  oj),.,, 

'■^l  '"J^IT  '''"'""'■     ''  '"«  "'  ^'-"^  -"  <"'">  -'•  ^"inkor  re.„ove.I  without 
4..«)     !•  ire  sliced. 

off  exfvCuned  and  fouJld  t™ht'   °  '"""*•     '''  '^''-  "^  ""^'''^^  ^''''ed  from  pi,.  Blow- 


Clinkek  and  .\sh. 

100    lbs.  clinker. 
97     Ib.s.  a.sh. 


^    UECORD  OF  COAL  CONSUMED  DURING  BOILER  TRIAL  No.  23 


Composition  of  flno  gases 
by  volume,  pr;-  n^t. 


CO, 


o. 


4-4 

14  0 

8-4 

108 

9-4 

91 

80 

9-8 

90 

110 

7-S 

11-2 

01 

13-8 

10-2 

7-8 

8-4 

10-8 

9-3 

93 

8-2     j 

10-8 

9-(>     1 

8-4 

0-8 

13-0 

8-4 

10-0 

10-2 

40 

8-0     , 

H-[ 

.5-.! 

13-8 

13-2 

4-S 

10.7     1 

8 -,5 

8-8 


100 


CO 


00 

00 

0-7 

00 

0-8 

00 

0-4 

00 

0-4 

0-7 

0-6 

1  2 

0-2 

0-R 

0-2 

1-3 

0-2 

OS 

0-2 

0-5 
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OHSt;RVATI(lN.S  MADE  DURING  BOILER  TRIAL  No.  2:! 


Time. 


,S.i)U.  . 

9.10. . 

9.25.  . 

9.40. . 

9.55. 
10.10. 
10.25. 
10.40. 
10.55 
11  10 
11.25 
11.40 
11.55. 
10. 


12 
12 

12 
12.55. 


40. 


10. 


1 

1 

1  40. 

1.55. 

2.10 

2.25 

2.40 

2.55. 


3.10. 
3.25. 
3.40. 

3  55. 
4.10 

4  25 
4.40 
4.55 
5.10 
5.25. 
5.40 
5 .  55 
6.10 
C.25 
0.40 
6  5S 


imssiiro 
gaiigc'. 


Tcmpcrntiirc3 
•F. 


Draft  I)^t■^■!<u^^■t■ 
incluH  of 

wnior. 


lbs. 

piT 

sq.  in. 


100 

lis 

101 

105 

122 

122 

119 

101 

113 

10(i 

lOS 

110 

113 

119 

119 

111) 

120 

122 

114 

119 

114 

119 

122 

120 

119 

113 

lis 

113 
122 
103 
lOS 
123 
lOS 
9S 
US 
107 
122 
121 
122 
120 
HI 


Boiler 
room. 


8(> 

SO 

S7 

S8 

89 

89 

90 

S9 

90 

90 

90 

90 

91 

92 

S9 

95 

90 

91 

91 

91 

92 

91 

90 

90 

89 

SS 

89 

89 

S9 

S8 

S7 

87 

S7 

87 

85 

91 

87 

87 

80 

87 

84 


Flue 
Rases  at 
entrance 
to  flue. 


114  0 


ss-s 


.500     i 
550     ' 
540 
540 

.■>oo 

515 

495 

4S0 

405 

4.50 

4().'> 

440 

4.')0 

435 

4,50 

510 

5S0 

.555 

510 

550 

(iOO 

580 

5(M) 

480 

4()0 

4.50 

4.50 

400 

475 

450 

020 

405 

4.35 

440 

405 

520 

525 

500 

490 

530 


Feed 
Water. 


73 

73-5 

73-5 

73 

73 

73 

73-5 

73  ■  5 
74 
74 
74 

74  5 
74 

73-5 
73-5 
73-5 
73-5 
74 
74 
74 
74 
74 

74-5 
74-5 
74 
74 
74 
74 
74 
74 

74-5 
74-5 
74  ■  5 
74-5 
74 
74 

74-5 
74-5 
74-5 
74  ■  5 
74-5 


In 
ash-pit. 


At 
entrance 
to  flue. 


Water 

iipparently 

c'viiiHirated 

in 

interval. 

lbs. 


499, 


•07 
■07 
■((7 
■07 
•07 
■07 
■07 
■07 
•07 
■07 
■07 
■07 
■07 
■07 
■07 
■07 
■07 
■07 
■07 
■07 
■07 
•07 
■07 
■07 
-07 
■07 
-■07 

-  ii7 

-  07 
-07 
-■07 
-■07 
-■07 
-■07 
-07 
-■07 
-■07 
-■07 
-■07 
-■07 
-■07 

-07 


■35 
■35 
■35 
■35 
■35 
■35 
■35 
■35 
■35 

■  35 

■  35 
■35 
■40 
■40 
■40 
■40 
■40 
■40 

-■40 
-■40 
-■40 
-■40 

-  ■  40 

-  ■  40 
-■40 


■35 

■  35 

341-5 

■  35 

55()  •  5 

■35 

4.5S-5 

■35 

490  5 

■35 

491)  5 

■35 

515  5 

■  35 

«()0  5 

■35 

4145 

■  35 

449  5 

35 

495  5 

35 

471 

•  35 

359 

•35 

2S8 

•  35 

338 

•  35 

207  5 

355  • 

528 

521 

512 

473 

.535  • 

577  • 

409^ 

454 

447 

4.37 

335 

407 

4S9' 

338 

403 

534 

3S8 

24". 

391 

320 

5.50 

4,50 

442 

552 


1 7,091  •  5  net 


m 


109 


net 


«f.M.\rAI{Y  OK  OHSKKVATIONS 

nal.-A»K    13,  inos.  Hoil,.,-H,  ,,„,1  W.  Xo   •'         A,  M.,r.in  ,• 

'>..),->  |).rn.  Duration— (iO:t  i„i„s. 

1  M   .u     1      ,         .  flK.NKII.\I,. 

1.  Method  of  .slokiiiR 

1'.  Kind  of  draft Haiid-.sprcaclinsr  on  altcrnato  siiles 

3.  Coiiditi.m  of  hoilcr  and  date  of  last  (•ii-.ninL'  Ti  n      , Natural 

,  ,„     I'Tsh  wat..r,  Aug.  10  '-'"".inMiK H'orotiKldy  clcan.Ml  June,   1<J07 

4.  I  ul)cs  clrancd 

o.     Kirc  dcaiird ^-^ 7.  57  a.m. 

'3^  ii  in.,12  :j.5  and  5  35  p.m. 

FlKI.. 

<i.     Kindofroal .;>'"•     ,-Kl,   JoRKins     CoHirry,     Canada     fV,-,l     a      i,    i 

ICo..  Cuml„.rlan,i  Co..  .\,.S     6v(V  ""  ^r,.,  n       I       i  "'"'"''y 
7.     Analysis  of  dry  coal  by  woight  (^; ) [( •  =  70^!,:'  Fl  =  !^t^^'^ 

S.     Calonficv.alu,.  of  drv  coal  H.T.I    ,„r  11,  '  l>>' =00,  0  =  SS,Ash  =  I0.;5 

.     Moislurc  ,n  roal  a,-  firrd  (';) '  12740 

1  ).     \\oiKlit  of  coal  fiird  (lbs.) ,  3-8 

,.,•     ,\v  !KP'  "'  <'l"il«T  (lbs.) .  .  .  ^"      14-6 

13.  W  ...({lit,  of  a.sh  fibs.) 166 

97 

Am  A.ND  I'mk  (!a.s. 

14.  Air  pre.s.surc  under  fire  (inches  of  water) 

!'!■  ,  above  fire       "  ■•         -007 

;.'•     ,        '  at  damper      "  ••         -Ol'!» 

','■     -^niount  of  damjMT  opening.  -037 

\      1  emperature  of  air  in  boiler  house  (°K  ) Various 

..;■  V>";  "^■"''•''■•'""'■'' (°''"-)  ■  .  S8-8 

-0.     Analysis  of  dry  flue  ga«  by  volume  (V^.  .CO.  =8:8.  0.  =  ,„.oi  CO  =  0.5,  X.^sH 

^        I  Ai   .WD   .StK.\M. 
■^1.     Temperature  of  feed  water  (°V  ) 

^3:  J;f  yi^5' n^X"ar:;a;r^::^:!r'^'"^''-'-''^^  ■  ^^^ 

-t.     \\  ater  level  in  gauge  at  finish  (inches) ■43 

-..     Haromcter  reading  (inches)  '        ' 1140 

->.     I  ressure  in  steam  calorimeter  bv  gauge Vlb<   ,,,.r  so'  in  ) -"••'•8 

->       Pemperature  in  steam  calorimeter  CI-  )      '  '  '^      '^ 20-3 

28- 

p.  Notes. 

'•^»'> lU   3 


:('■ 


II 


.a._.* 


I       t 


1. 

2. 
3. 
4. 
5. 
G, 
7. 
8. 
9. 
10. 

11. 
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SUMMARY  OF  RESULTS 

Made  on  H.  an.l  W.  No.  2  Boiler,  ut  McGill  University. 

To  Determine  quiility  of  Coal.  ,nr      • 

Kind  of  Fuel— No.  210  KinJ  of  Furnare— 1- ixeil  bars,  30U  air  »pace. 

Methoil  of  Starting  and  Stopping  Test- Alternate  (A.S.M.E.) 

Grate  Surface  (sq.  ft.)-10-7'J.  Water  lleatmg  Surfaee  («q.  ft.)-(.39. 

SuiH>rlieuting  Surface  (»q.  ft.)— Nil. 
BaroM.eter  at  sta. t-29 •  50.  At  finiHh-29 •  60.  Mean-29 ■  58. 

Total  Quantitiks. 

,     .  ,  13/8/07 

Date  of  trial. . .   ...    ■  ■    10-05 

Duration  of  trial  (hours) g.j^g 

Weiglit  of  eoal  as  fired  (Ib.i.).  . •    ■,•■■,   y.fj 

PcrcentaRe  ri  moisture  in  eoal  as  tired  t. ,,) ,^,^^,^ 

Total  weight  of  dry  eoal  fired  (lbs.) .,p^.j 

J^.Sj^ofl^fll^l'rXie  in  dry  eoal  (^i)  («)  iron,  analyses  12: 1;  (/.,  v^-ighed ! sT^^ 

Tnfiil  weieht  of  coinbustible  consumed,  from  analyses  (lbs.) .  .      ■      ■  •;'"^^ 

To  a  weight  o   wUer  fed  to  the  boikr,  corrected  for  diilerencc  of  evel  (lbs.). .  ,  17691 
Equivalent  water  evaporated  into  dry'steam  from  actual  feed  water  tempera-  ^^.^^ 

ture  and  boiler  pressure  (lbs.) -    ■■ ;,  -.o^'  \,.  „\ 20820 

Equivalent  water  evaporated  into  dry  steam  from  and  at  21 J    F.  (lbs.) ^US^O 


HOVHLY   tiCANTITlES. 


■  square  foot  of  water 
heating  surface  (lbs.). 

AvEBAC.E  Pkessures,  Temper.\tubes,  Etc. 


17. 

18. 
19. 
20. 
21. 


22. 
23. 
24. 


25. 

26. 

27. 
28. 


29. 
30. 
31. 
32. 


33. 
34. 

.So. 
36. 


Stem  pre  «ure  by  gauge  (lbs.     sq.  in.)     ...  ■■■■■ „^  ^ 

Temperature  of  feed  water  entering  boiler   deg.  !■ .  '     " 

Temperature  of  escaping  giuses  from  boiler  (tleg.  !■.)..  .  .^  .  .  • • 

Pressure  of  draft  betx.een  dahiper  and  ash-pit  (ins.  of  water) '  '  '    '" -0 

Percentage  of  moisture  in  steam 

IIORSE-POWER. 

Horse-power  developed  (Item  15-=-34J) 


.60 
.60 
lOO 


Builders'  rated  horse-power. . 

Percentage  of  builders'  rated  horse-power  develo^icd. 

Economic  Resclts. 
Water  apparently  evaporated  under  actual  conditions  per  lb.  coal  as  fired    ^^^ 

(Item  llH-Item  8) '   "" 

Efficien'cv. 

Calorific  value  of  dry  coal  per  lb.  (B.T.U.)      . ^ 

Calorific  value  of  the  combustible  per  lb.  (B.T.L.) 


Efficiency  of  boiler  (based  on 


combustible  consumed)  ('/;). 50-1 


ICffieiency  of  boiler,  including  grate  (based  on  dry  coal)  (Vi) 

lYfB  Gases. 
Dry  flue  gas  per  lb.  carbon  (froni  ga-s  analyses)  (lbs. 


48'9 


.20-7 


carbon  (liom  ga-s  aiiuiys>:<)  u'"-.! ;  '  "  n  ,ii     ^  oi    i 

of  combustib'..-  consumed  (from  gas  analyses)  (lbs.)  -l  ^ 

tlrv  coal  (from  g!V<  analyses)  (lbs  ) .      'J-  . 

Proportion  of  h«'at  of  fuel  in  escaping  dry  flue  gases  (  /c) 


mmmmimr 
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ECORD   OF    BOILER    TRIAL. 


^m. 
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I 

I 
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GRAND  LAKE  COAL  FIELD. 

QUEENS    CO.,    NEW   BRUNSWICK. 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  11. 

'  Irial  NumlKT— O.C.T.  ft. 

OB8EUVATIO.NS  OK  GIAEIi.VL      JXDITIONS. 


Notei. 

Hmall  fiir  in  H   >nd  W.  No   1  lx)Mor.     We«ll„.r  di-ar  and  alill. 


Two  aiiclta  of  co*l  burnt  lirfon-  trial. 


Tiim-. 

a.m. 

7  30 

7  5:{ 

S.IO 

S.55 

!i  m 

10.32 

10. 4H 

10  50 

11  42 

1 1  r.4 

IJ  04 

1.4! 

L'  30 

3  40 

4  00 

4  4.-. 

.")  L'.-)  t 

.V3.-. 

7 .  00 

7  05 

Smuli  fire  liRht...!  in  H   and  \V   So.  I  boiler  furnace 
I'lre  rakerl  over  and  a  liille  clinker  reniovcl. 
I  rial  starte.!.     Kirc  3*  (o  4*  thick,  conHLIerublo  flmne. 
rire  sliced. 

Kirc  10'  thick.     4  lbs.  of  blue,  vilreous  clinker  removed 

lire  sliced. 

Kire  slicwi.     8  lbs.  of  clinker  reiiioviKl. 

( 'omnienccil  to  blow  .iteuni  into  ash-pit 

"'  'moved*''""  '''"''•""'■     *^''"^''''  "'""•""«  '•'"*'•'>•  '"  '""■^-     «*'  "'••'•  »f  '''"'ker  re- 
Kan  started. 
Kire  13'  thick. 
Kire  14"  thick. 
Kire  W  thick. 
Kire '.n hick. 

'I'mfstarte.r'"''''"'  ""''  "'"  '''""""''  "''+""  ""  "''  '''"'^''^  ""'^  '•""''■'"  ffnioved. 
Kan  stop[M'd. 

■Iml  stojiixd.     Kire  4]'  thick,  but  v.rv  littl,.  ftfiine. 
!'.'.  Ihs.  of  ashes  raked  out  of  pit. 
Blow-otI  examined  and  found  tinht. 


t'uXKEK  .\NI>   Ash. 

U5(i     lbs.  cinker. 
93     lbs.  asli. 
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V, 


IU-;(ORD  OF  COAL  CONSIMKD  DURING  BOILF.H  TRIAL  No. 


TIlM. 


Weight  of  coal 

lircMl. 


Start  9  00. 

9.18 

9.46 

10  27 

11  IS 

12,L'4 

l.(X) 

1.38 

1.53 

2.08 

2.27 

3.04 

4.08 

4.57 

6.37 

5. 50 

6.15 

6.34 

"OJ 


During 
infiTTKl 


160 
167 
17J 
170 
1H8 
183 
173 
183 
177 
11)4 
177 
IW) 
180 
Ifi" 

■2u: 

188 

179 

59 


Total. 


169 
336 

.508 

678 

S6(i 

104!) 

1407 
1.584 
1778 
195.5 
J  1.35 
•-'315 
-M7.5 
2678 
2866 
3045 
3101 


Time 

of 

pamplinft 

flue 

gases. 


9.15 
9  45 

10  15 
10.45 

11  15 
11.46 

12  30 
1  05 
1  33 

1  ,59 
2. 30 

2  .58 
3. 30 
4 ,  02 

4  30 

5  (K) 
5  45 
6.18 
6.47 


rompoaition  of  flm  __ 
l)y  volume,  per  ivin 


CO. 


ti-2 
7-9 

10-2 
6-9 
70 

11'3 
9' 6 
8-7 


9-7 
10-7 
10- 1 
8-4 
10-4 
11  1 
9.3 
90 
8-8 
12.2 
91 


O, 


11  8 
120 
111 

80 
12-6 

12  9 


9 

•0 

9 

•9 

7 

4 

7 

7 

7 

3 

10 

t 

9 

0 

H 

1 

7 

4 

9 

0 

10 

■> 

0-0    i 

9 

4    i 

1 

CO 


0-6 

0  5 

04 

M 

02 

0  0 

0  4 

0-6 

06 

13 

0  4 

0-2 

00 

0-2 

(I -6 

l!) 

0!> 

01 

0-8 

0-5 
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(>B«ERVATION8  MADK  DUUINO  BOILKH  THIAI.  N„   H 


Ttana. 


0  00 
9. IS 
0.30. 
!•  45 
10  (XI 

10  15 
Ml  30 
10.45 
It  00 

11  15 
II  .«). 

11  45 

12  IH)  . 
12  15 
12  30,. 
12.45.. 

MK)  . 
1  15 
I  30 

1  45 

2  00 
2  15. 

2  30.  , 
'  45 

:M5 


:i  30 
:i  -15. 


I  (Kl 
t  15 
I  30 
15 
IHI 
1.-. 
.10 
15. 


I  15 


III) 
15 
30. 
45 
05 


Htruni 

:)ri'»i«iirf 

Raiipr. 

Ibn. 
■q.  in. 


109 

no 

110 
112 
113 
107 
ON 
123 
102 
04 
f)0 
107 
122 
117 
123 
115 
120 
113 
123 
122 
123 
110 
120 
110 
113 
114 
107 
122 
107 
114 
117 
110 
122 
110 
102 
103 
99 
122 
122 
114 
122 

113-4 


TrnincratiiTea 


Boiler 
room. 


91-5 
91  5 
02  0 
02  5 
03 -i; 
05  0 
05 -5 

m 
m 

oil  5 
OS 


97 

07 

KM 

100 

OH 
07 

m 

05 
05 
07 
00 
05 
07 
00 
07 
05 
05 
00 
04 

no 

00 
05 
Oti 
1(X) 
95 
92 
91 
93 
92 
92 

95 


IllH> 

KiiwM  at 
••ntranrt 
til  fliir. 


410 

4(M) 

3N0 

370 

370 

357 

305 

425 

415 

370 

407 

3S0 

305 

405 

4!M) 

490 

4S5 

4.-iO 

445 

575 

575 

5.-,0 

510 

490 

4.S0 

475 

405 

545 

.540 

535 

572 

5.S5 

5K0 

020 

4.S5 

nsr, 

502 
510 
505 
510 
575 


47S 


F.«l 

Wlltci. 


(W-5 
(Ut'O 
05  0 
05  0 
05-0 
05 '0 
05  5 
00  () 
00  0 
05  0 
05  0 
05-2 
05  0 
00-0 
00.0 
(Mi-O 
00-5 
00-5 


0 


07 

07 

Oti 

07 

ti7 

07 

07 

07- 

ti7 

07  • 

ti7- 

ti7-2 

07-5 

ti7  5 

(i7-5 

07-5 

(),S.o 

tw-o 

OS  5 
t)7  0 
07  tl 
07-2 
(57 -0 


Dru/t  prowurm, 
inrlii'*  of 

wutcr. 


(50-0 


In 

unh-pil. 


'    -OS 

I  --05 
-.05 
I   --04 
!  --04 
I  --trt 
!   -•03 
-•02 
-•02 
-•03 
-•t)4  I 
-•04 
-•05  I 
-•05  I 
-•05  I 
-•04  j 
-•05  I 
-•04  I 
-•t)2  I 
+  •20  I 
+  •25 
+  •  20 

+  •  20 

+  •10  I 

+  •10  I 

+  •07  I 

+  •07  I 

+  •10 

+  •15 

+  •10 

+  17 

+  -1.S 

+  •10 

+  •10 

+  12 

+  11 

+  10 

+  10 

+  10 

+  10 

00 


'  fntranr*' 

lo  fllU'. 


-  •  20 
-•1,S 
-•20 

-  •  20 
-■20 
-•l,S 

-  •  2tl 

-  20 
-•2t) 

-  •  20 

-  •  20 

-  •  20 
-•20 

-  •  201 
-•20' 

-  •  20 
-•20 

-  •  20 

-  •  20 

-  •  20 
-•20  i 
-■20  I 
-•20  I 
■  •  20 

•  •  20 

•  20 

•  20 

•  20 
•20; 
•20 
•20 

•  20 
•20 
•20 
■20 
•I.S 
•20 
•20 
•rs': 
•20 
•18 


Water 

u|>pnr>>ntly 

c'vatxirated 

in 

interval. 

IhK. 


243  5 
395  5 
427  .'. 
I        2S!t 
27.*) 
3,15 
2 10  5 
427 
411 
141  0 
344  5 
192^0 

3<iti5 

471 
423 

liOH 

312 

.5(Mi 

419 

503  •  5 

.■>24  5 

523  5 

.•f.Sl.j 

4.50 

.3,S,S-.-, 

1()0,S.5 

loi-,-, 

IS2.5 
400 
470 
499 
4SI 
329  5 
.-,05  5 
4t)5-5 

1097 

4195 


+  •00 


■20  i  10,070 


Diit. — .liMic  2S,  1007. 
('oiiimcnccd— it.OO  a. in. 


\7(] 


SUMM.\|{V  OK  OUSKKV.XTiONS 

liiiilcr   -I!   mill  \V    NO.  j. 
lOiidi'd  -7.(i;,  |,.i„, 

(!i;nkii.\i.. 


.M  MiC.ill  I'nivcr.sity. 
Dunition— 005  min.-'. 


I:     Kh!,!  ol  tT''''' Han,l.spr..ua,n«  ..,.  aI...r„M..  si.!.. 


4.  Tiilx's  cli'iiiu'il . 

5.  Kirc  (leaned  . 


7.  .I.'!  a.ni 

.7. 30  U.I"  ,  12.4  and  j  25  p.in 


I'lKL. 


(i.     Kind  of  coal |  ^<>-  ".  King'.s  Mine,  (J.  II.  King,  Ksc].,  Minto, 

i^-  "■  Over     I'   MTcen.        No    piekiiig   belt 

7.  .\naly.si.s  of  drv  eoal  bv  weight  c; )  l('  =  70-.'?,     11=1. (i,    S  =  .'i-,S 

8.  Calorifie  val.,..  of  .Iry'eoal  H.T.r.  per  11,.  .      \X  =00,  ()  =  4.:i,  Asl.  =  14.4 

0.     .\Ioi.-<tiire  in  coal  as  fire<l  (' ; )  ,,  _ 

10.     Weight  oi;eoal  fired  (ll)s.) .^\^^'^ 

'l(i-S 

250 

03 


U.     ('(inil)ii.>;til)le  inattir  in  ash  and  clinker  (',) 

12.  Weight  (.r  ehnker  ilhs.). 

13.  Weight  of  ash  (ll)s.).  ... 


.\lll    .\M>    Fl.IK    Cas. 

14.  Mr  pressure  under  (ire  (inches  of  water) +000 

'•'•  "  above  fire  "         "  «   ,y 

10-  "  at  damper         "         "  _,Y.,n 

1/.     .\niount  of  (hiinper  oiM'ning ^.m| 

15.  Temperature  of  air  in  boiler  hou.se  (°K.)  Ai 

10.      Mue  temperature  (T.) ,_? 

20.  .\nalysis  of  dry  flue  gas  by  volume  (' , )  .  (■()2  =  0- 1,  ()2  =  0- 1,  (■0  =  !!-5.  nV=So'o 


il! 


W.VTKU    ,VN1)    StKAM. 

21.  Temperatari'  of  feed  water  I'l'".) 

:':■  '','!"■''  "i'''"'."  "■  f '  "■•"'■'■   "■"■'■••t<''l  for  dilTerenee  of  level  (lbs  ) 

2.J.  Water  level  m  gauge  at  start    linches) 

24.  Water  level  in  g.auge  at   finish  (inchesi 

2i».  Correct  ion  for  dilTerenee  of  h'Vel  in.luded  above  (lbs  )      it  '.-. 

■.!>.  Mcam  pres.sure  by  g.auge  (lbs.  per  s(|.  in.l  ii-  '» 

2(.  IJarometer  reading  (in<'hesi        •>!»■  "1 

in'  .V,'"''^"'"'"' ">  ■■^"■■•"i"  calorimetei  bv  gauge  (lbs.  per  sci   in  ) "'  i'l-'i 

20.  lemperaturi'  in  steam  calorimeter  CI'.) .>.(- 


.    titi 
10070 

41i 


Notes. 


Kirc  slipcl  111.32.  10  •■in.   11.42  u.i„       l)r:,fi  for i  lr„ni  1  41  p  n,    tc  ,-l,„c 

adhercnl       .Sfan,  l.l<.«„  umlcr  Rrilc  fr„«,  1 1  .i4  u.n,    t„  ,■!.         '  .t'  I>  n'    ""  "™ 


I'r.: 


rojini;!^'  .'ihal.v.«i.<  of  dry  i 


I  t)y  weiylit  ' 


ClinldT  l.luc 
Wctitlicr  clcdr  aiiil  ..*lili. 

'I'ixi'd  riirtion .13  4 

i  V'ltljitiir  matter 32   2 

l.^ali 14   4 


177 


ri.'i  am. 
25  p.tn. 


ii).,  Miiito. 
'kiiiK  belt 
('),  S  =  .'i-8 
,\sli  =  H.4 
.  .  ^    IL'SOO 

0-7 

;il04 

KiS 

2->(i 

93 


+000 

-018 

.  .  -OL'O 

Full 

05 

47S 

Ns  =  SO-<t 


(id 

. . 10070 

■■'■■4ii 

.  47r> 

.  .ll.!-4 
.  •-'!»■  71.) 
..  li:i 
-.'17 


If; 
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1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

11. 


i'UMMARY  OF  RESULTS 

Made  on  B.  and  W.  Boiler  No.  2,  at  McGill  University. 

To  Determino  quality  of  Coal. 

Kind  of  Fuel— No.  11.  if  ;„  i    »  r- 

Method  of  Starting  and  Stopping  Tct-I^tel^^TAl^j^E  f  ''"'  '"""  "''  '"^'■ 

Grate  Surface  («<,.  ft.)     ,6-79.  Wati  Heatit^ Surface  (sq.  ft.)-«39 

n  ,  Superheating  Surface  (sq.  ft.)— Nil 

Barometer  at  start-29.68.  n  fini«h^29.;/"-  Mea.-29.716. 

Date  of  trial Total  Quantities. 

Duration  of  trial  (hours). .' 28/6/07 

Weight  of  coal  as  fired  (Ib.s.)   10-08 

Percentage  of  moisture  in  coal  as  fired  '(%) 3104 

Tota  weight  of  dry  coal  fired  (lbs.)  "' 0-7 

lotal  ash  and  refuse  (lbs.)  3082 

temperature  and  boiler  pressure  (lbs  )  **"""'    '^    "»*«' 

IIVRlpnf   n/atoi.  «,. i_  J  •     .         ■     V'""-.' 15680 

(lbs.) 18700 


12. 
13. 
14. 
15. 
18. 


17. 
18. 

10. 

I'll. 
21. 


Equivalent  water  evapo^^Te,?  i„To  d^^'^^L  fro,  -,  ,,  ,,, 

Hourly  Quantities. 
Dry  coal  fired  per  hour  (lbs.) 
Dry  coal  per  square  foot  of  grate  surface  ner  hn.'.r  VlK.  \ 305-8 

Equivalent  evaporation  per  hour  from  and  at  2190  /•  <^^'>         , ■ I860 

heating  surface  (lbs.)  "™  ana  at  212   F.  per  square  foot  of  water 

2-91 

■^*^"*"*=  Pressures,  Tsmperatures,  Etc 
tZ"^-  ^^7^"'"'=,  ^.v  gauge  (lbs.  /  sq.  in.) . . 

'f^^^™.'"''^  °i  ^'^  ""'•■■•  '■"'"inR  boiler  (deg'  F  ) ^ '^ - 4 

Temperature  of  escaping  gases  from  Ijoiler   dif '  -■■ "' 

Pressure  of  draft  between  damper  and  ash-nit  fi 
Prrconfage  of  moisture  in  steam  ^"^  ^' 


22. 
23. 
24. 


25. 

20. 
■•7. 
28. 


29. 

.■ii. 

32. 


Temperature  of  escaping  gases  from  Ijoiler  (dcK  f") ^ 

"  mo^t'uTUi'lZ';;;^  --^  -"-p-^  (- of  water) :::::::::;;:::::.  :o'2'^ 

3-0 

Horse-Power. 
Horse-power  developed  (Item  15-^34J) 

Uuil.lers'  rated  horse-power  54 

Percentage  of  builders'  rated  horse-power  developc<l .:;.::;;; <*" 

a\J 

Economic  Kesult.s 

''"'me'J^'lJ^t'^.^r'"."'''  ""''''  '■"•'""'  ^°"'""°-  P«'  'h.  coal  as  fired 

Equivalent  evaporat Ion  from  and  at  2 1  •'°  F  ni-r  ih '  n«„l' .; '  fi'    1  /i . '    ' "'' ' ' 8 

Equivalent  evaporation  from  and  a   2  2°  F  per  lb  of  d^  Z'l  I""  U  ^/''^'"  3)  «03 
Equivalent  evaporation  from  and  at  21'°  F  ,Lr  ih   'V^  ™k  'I'-IT  ^  -!'<""  5)  607 
(Item  1 1  H-Item  8)  '  ^'^  "'•  °'  combustible  consumed 

"■34 


Efficiencv. 


Ca  orific  value  of  dry  coal  per  lb.  (B.T  U  ) 

(.a  (.nfic  value  of  the  combustible  fH^r  lb.  (B  T  U 

Efficiency  of  boiler  (based  on  roni„Jil  1 .  ;„ „... 


12890 
15050 


.33. 
34. 
35. 
36. 


1.'»;..:„_  "      r  u".',"'"   v"""^"  ""  Luiiiou.si  11)10  consumed )  ('7  \  looou 

Eftieiency  of  boiler,  including  grate  (based  on  dry  eoit)  fe.  .  . ; ; ! !  !  !  !  !  ! !  ]  !  ]  ;  !  ^5' 

Flue  G.\ses. 
Dry  flue  gas  per  lb.  carbon  (from  gas  analyse.^)  (lbs.) 


Proportion  of  heat 
83-1  a 


dfv'c^nnt^';""''''  '•°"«"r-"f'-"'"K'«  analyses)  (lbs  ) Itl 

dry  coal  (from  gas  analyses)  (lbs.) .  ' fa  X 

of  fuel  in  escaping  dry  flue  gases  (''; ) \ll 
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TRIAL  OF  B.  AND  W.  No  2  BOILER  WITH  COAL  No.  211. 


Date— July  2,  in07.  Trial  Xunil)or— (i.C'.T.  0. 

OBSr.UVATlONS  or  C.KNKHAL  CONDITIONS. 
Notes. 

W»atlnr  ilaiiip  and  »till,  overcast.     Coal  appears  to  coke  readily.     Small  tiro  lixhtc'd  in  No   1  B.  and  W. 
boiler  furnace. 

Tlrno. 

a.m. 

6.15  (irate  rakcci  clean  and  new  fire  linhtiMl  with  srrcciiinjis, 

7.30  Pri'fwurc.lij  \hn.     Fliio  tciiiixTiiluir  'loO'.     Started  tiring  with  No.  211  wa.shedcoal. 

7.55  Tubes  cleaned. 

8  2">  I'ire  ralced  over.     No  cliwker  found. 

8  'lO  Trial  .-.larUHl.     I'ire  li"  tliick,  :i  jiood  deal  of  flame. 

10.00  Fan  .starte<l. 

ll.;«)  Fire  12' thick. 

l.(M)  Fire  15'  thick. 

2.35  Fire  it'  thick. 

3  17  Fire  sliced.      A  few  |X)unds  of  hard  blue  clinker  removwl  (included  below). 

3  49  Fire  cleaned.     107  lbs.  clinker  and  cimlers  removed. 

5.26  to  5.36     Fire  cleaned.     89  lbs.  of  clinker  and  cinders  removed. 

6.40  Fan  stopped. 

6. 53  Trial  stopped.     74  lbs.  of  ashes  raked  out  of  pit.     Fire  very  similar  to  start. 
Blow-ofI  cock  examined  and  found  to  be  tight. 


Cli 

NKER    AND 

Asii 

196  lbs.  clinker 

74  lbs.  ash 

IIECOHD  OF  COAL  CONSUMFD  DUKING  BOILKR  THl.U.  No. 

C 

Weight  of  coal 

Time 

Coinposition  of  flue  gsMa 

fired. 

of 

by  volume,  pci 

cent. 

TinM. 

sampling 
flue 

1 

During 

Total. 

gases. 

CO.          0, 

CO 

interval. 

— 

Start  8  50 

8  50                      

9  00 
9  30 

9-8 
3-5 

9-6 
16-1 

0 
0 

0 

9  13 

170 

170 

0 

9  39                       

172 

189 

342 

531 

10  (X) 
10  30 

4-0 

15-4 

0 
0 

0 

10.13 

5-2     !     13-7 

;> 

10  37 

195 

726 

1 1   (M) 

5-8     1     13-6 

0 

0 

10-58 

161 

S87 

1 1 ,  30 

5-7     1     14-2 

0 

0 

11.38 

165 

1052 

12,02 

6  6     i     12-3 

0 

1 

12-05 

157 

1209 

12  .34 

6-7 

12-8 

0 

1 

12-51    

174 

1.383 

1  Ol 

8-6 

10-4 

0 

0 

1  33 

173 

11.56 

1,30 

7-  7 

10-7 

2  21               

197 
177 

17-53 
1930 

2  (10 
2  32 

7-6 
7-1 

lis 

12-0 

0 
0 

3 

3,01 

3 

3  41.              

154 
163 
194 

2084 
2247 
2441 

3  (K) 

3  30 

4  19 

6-.S 
9-8 
70 

12-9 

9-5 

12-6 

0 
0 
0 

0 

4  30                   

1 

5,05 

0 

5  50                   

167 

260K 

4  47 

5  16 

t>-8 
6-6 

12-7 
12-2 

0 
0 

6  07                             

174       i       2782 

3 

V,  :,.i                       

1.56 

2938 

6.00 

11-4 

6-5 

0 

4 

6.33 

7-0 

12-8 

0 

7-0    ;     12-3 

1 

0 
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CUSKUVATIOX.s  maw:  l)niIN( 


HOILKH  THIAL  No 


CO 

0 

0 

0 

0 

0 

0 

0 

.) 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

:i 

0 

■i 

0 

(1 

0 

1 

0 

0 

0 

•) 

0 

ii 

0 

n 

4 

■> 

8  50 
!»  05 
\>  L'O 
9.35 

9  50 
10  05 
lO.l'O 
10  35 

10  50 

11  05 
11.20 
11.35 
11.50 

12  05 
12,20 
12.35 
12  50 


^^■utcr 

apparently 
evaporated 

in 

intprval. 

lbs. 


584 

404 

5 

407 

285- 

5 

323- 

5 

I 


180 


SUMMARY  OF  OB8EKVATION8 


Date— July  2, 
Commenced— 


1908. 
8.50  a.m. 


Boiler- 
Em  letl- 


B.  anil  W.  No. 
-8.5;{  p.m. 


At  MuCiill  University. 
Duration — 603  niias. 


General. 

1.  Method  of  Htoking Hand-spreading  on  alternate  sides 

2.  Kind  of  draft Natural  and  foreed 

3.  Condition  of  boiler  and  date  of  last  cleaning Thoroughly  cleaned  June,  1U07 

Fresh  water,  June  20. 

4.  Tubes  cleaned 7 .  55  a.ni 

5.  Fire  cleaned 6. 15  a.m.,  3.49  and  5.26  p.m. 


6.     Kind  of  coal. 


Fuel. 

fNo.  211  washed— King's  Mine,  G.H.King,  Esq., 
\Minto,  N.B.     Over  j    screen,  no  picking  belt. 

7.  Analy8isofdrycoalbyweight(%).C  =  75-4,H=50,S=-4-9,N=06,O-4-8.ABh=9-4 

8.  Calorific  value  of  dw  coalB.T.l'.  per  lb 13820 

9.  Moisture  in  coal  aa  nred  (%) .1-7 

10.  Weight  of  coal  fired  (Iba.) 2938 

11.  Combustible  matter  in  ash  and  ehnker  (%) 20-5 

12.  Weight  of  ehnker  (lbs.) 196 

13.  Weight  of  ash  (lbs.) 74 


Am  AND  Flce  Gas. 

14.  Air  pressure  under  fire  (inches  of  water) +0-  21 

15.  "  above  fire      "  "        -018 

16.  '  at  damper    "  "         -0-20 

17.  Amount  of  dampier  opening Full 

18.  Ter.iperature  of  air  in  boiler  house  (°F.) 90  ■  ■") 

19.  Fhie  tem,>erature  (°F.) 447 

20.  Analysis  o»  dry  flue  gas  by  volume  (%)..CO.  =  70,  Oi  =  12'3,  CO-0-2,    N,  =  80  ."> 

Water  and  Steam. 

21.  Temperature  of  feed  water  (°F.) 67 •  7 

22.  Total  weight  of  feed  water  corrected  for  diflferencc  of  level  (lbs.)  1720."j 

23.  Water  level  in  gauge  at  start  (inches) i^s 

24.  Water  level  in  gauge  at  fini.sh  (inche.s) 4 ; 

25.  Correction  for  difference  of  level  included  above  (lbs.) 47-."> 

26.  Steam  pres-sure  by  gauge  (lbs.  per  sq.  in.) 1 14  ■  .'i 

27.  Barometer  reading  (inches) 29  ■ .').") 

28.  Pressure  in  steam  calorimeter  by  gauge  (lbs.  per  sq.  in.) S ■  s 

29.  Temperature  in  steam  calorimeter  (°F.) 'Si^ 

Notes. 

Fire  sliced  3.17  p.m.     Draft  forced  from  10.00  a.m.  to  6.40  p.m      CUoker  Iiard  and  blue.     Coal  etppvar- 
to  coke  readily.     Weather  damp,  still,  and  overcast. 

[Fixed  carbon 56-6 

Proximate  analysis  of  dry  coal  by  weight  %  { Volatile  matter 34*0 

lAsh 9'4 


g,  Ln(i., 

ng  bolt. 

ih=9-4 

13820 

...1-7 

.2938 

.20-5 

...  196 

74 


..67-7 

.  1720.". 
.  .4A 
.  .  .  .4; 
,  .47-.". 
.  114  .-. 
.29  ■•).". 
.  .    S-s 
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•SIMMAHV  OF  HKSJLTH 

<'n  H  un-l  W   N...  2  |,„i|,,r,  „,  .N,,t;,,|  |„iv,.r,i,y 
'U'riiiiiii'f|imlity  of  Cdiil. 


Mnii 

To  1)1 

Kinil  of  Furl  -No.  211 

Mi'IIiimI  of  SliirliMK  uml  Hlo| 

(Iriilr  Surfurc  im|,  f(  )--  l(i.7ij 


H. 

(» 

10. 

11. 


12. 

14. 
15. 

11). 


»^'n''"f '""""•'•    Fix".l  bar*,  ao'X  air  «,iiM^. 
r>l"'Hl<'^t     Ali.rimir  i.V.H.M.K.j 

'^....r, ting  Hurfun..  ^.X^^i^"'  '"'""'"  '"'  "'-''' 

"""' '-""---'"^«-  .U«„i.h-:.i,.«2.       ■  M.^-20.,5. 

,.         ,        ,  Total  yi-ANTiTiKH. 

Uutf  of  irmi 

Duriili.iti  of  iriiil  (I rs) '^  7/07 

\\  fiKlit  of  I'oiil  iw,  (iriHl  (ll)H.)  lO'Oii 

IVrcrnlimi.  of  tiioiHiiirc  in  roal  Mfired  Ci) '-''■'** 

loliil  wiiulit  of  .Iry  roil!  tired  (lbs.)  '  -7 

1  otiil  iiMh  iitid  ri'fuMo  (Um.)  28«H 

Hleain    from    iicliiul    ft 


Kqiiival..nt   water  iv»i>oruti<l     into    .Irv 
t<  inrMTutiirf  ami  boiler  prenxiire  (llw  j 
hqu.vttlenf  water  eva,K,rate,l  into  dry  Mrnn.  from  an.l  at  212'  F.   (lb«:). 

Hourly  Qua.stities. 
Ory  coal  finnl  jMr  hour  (lbs.) 
Pry  colli  |M-r  8<|uare  f,H,t  of  Rrute  surfare 
Hater  evaiwrated  jwr  hour  eorrect.^l  f„r 
Kquivaont  eva|«.ration  [mt  hour  from  ami  a.  .-,  -  i. 
l-quivBlent  evanoriition  (mt  hour  from  aii.l  at    M  '"  K 
heal ing  surfaee  (ll.s.l.  -'-    «  . 


17205 


Water 


1(1720 

iuu;io 


287 


Ut)H,l. 
IHT  .Hl)Uan 


foot  of  Water 


1804 
IUS.J 


17, 
IN. 

■JO. 
Jl. 


.VVKUA.^K    rilKH»UKK.S,    TkMIKIHTIIIKM,    KtC 

Steam  pre.s.-ure  bv  (juiige  (llw,      sq    in  ) 

I emixraiure  of  f,..-<l  water  cnterinK  boiler  fdeir    I-'    

I'l 
I'l 


.31 


I  eniperalure  of  e,.,.upinK  K<w  .■<  from  l>oil,.r  i.Uu  V) 

vl'uZTJ     ?'"  '";'""""  ''=""'"■■•  ""■'  "-^I'-Pil  ui...  .,f  water)' 
I  erceniiine  ot  moisture  in  «leani  ""nr;. 


1140 
07-7 
.447 

..0-41 
.40 


Ill)K.^K-!'(,WKn. 

Horse-power  develojHHl  (hem  1.",  f.'M') 

Huilders'  rated  liorse-power  

I'er.entage  of  builden.'  rat,-,!  l,o,s,..,H,«er  ,l,.velo,H-,l 

lOcoNllMl,'    IfK.SII.Ts. 

Water  ai)l)arently  evapni,ite,l  un,l,,   a,t,ia 


(50 
.96 


(lt<-m9-4-ltem3) 

lyiuivalent  evaiH)ration  from  and  at 
K(|iii\uliiu  evaporati,)n  from  and  at 
).,|invali'nt  evap,iratii>ri  I'mm 

(Item  U~:  Item  S) 


••on.litions  pir  lb.  eoal  iw  fired 

•  'e:n  r>)  0  00 


.    M  .i  1.'      '''"f 'Iryc.al  (Ii,.m  ||      " 
•It  -I-    I.  pir  lb.  ,.f  e,.mlmstil.le  ,•,„ 


•84 


.;i. 


■fl. 


Kkficif.ncv. 
('aloiifie  valii,^  of  ,lrv  e,ial  p,r  lb    (H  T  ('  , 

.■ilontip  value  of  i|„.  eonihu.sljl,!,.  ,„.r  n',   -u  -p  i-'  , 

.   »-„ney  of  b„il,.r  (ba.«.^,l  on  eombustihle  ,:„n^u,,„.d)'  ('  ' ) 

■■•I''n,.n,.y  of  boil.r,  inclu.iing  «rale  (ba>ed  on  ,lr.v  ,'.;„1,  ,'.;)■.  ■.■.;,;,::: 

FlI'E    (IanK.s. 
I'ry  flue  gas  per  lb.  carbon  (from  gas  analv.s,.s)  (lbs  ) 

of  eombustibi,.  con,.um,.,l  (from  gas  anaiyse,)  (lbs  , 
ilry  coal  (fn.m  gas  analy-.-s)  (j-     ■         '""i-  'M  Utw.) . 


.  1.3.S20 

.  l-)270 

40^5 

48^3 


:!il.     I'njpnrlion  of  he;',  of  fuel 


"1  e.seapmg  ,lry  flue  ga.sc.s  (';,'). 


.34-1 

,  .  29  .i 

.2,-1  8 

.16  0 


.  p 


iS  !; 


mv 


i-jfi 


SOURIS  COAL  FIELD. 

SASKATCHEWAN. 
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r 


; 


if'  I  . 
i1  a 


Mi 


PI 


MM 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  LIGNITE  No   40 

Date— Aug.  12,  1908. 

Irial  Nuinbcr— (i.C.T  iV.i 
OHSKUVATIOX.S  OF  CiE.NKItAL  CONDITIO.N.S. 


r.     c  Notes. 

Time. 
7.L'5 


Ugmtr  in  fairly  lar,e  lum,«  ,i„,  ,„„,„  ,„„„  ^„_„ 


7  45 

8.25 


9.00 
9.25 
9.40 
10  ' 


I' ire  cleaned  and  maile  ud  with  v,>    m  „     i      t- 

T^lu>f^  Heeo„,e'i.;^ t  i^L^"  ^ier  ]ZZX  t'  ''  «--"  "'  '^^ 

^"fllm!oan;!noft,.chSe''';^fc/lt^^  '''•^'""-  '""•"«  -'"'  '^  'ong 

Criu'halfc-p.;'.'^''''-'      ^''""  "  <''«i-'t  to  bu'w  ^r"'''  ^"^^  "'-"  deadened' 
Forced  draught  on.     Fire  5'  tliick 
<  oal  not  coking  at  all 

.""  S'd^fe!'  *•-'"  ""^'^  --"^  "f  «'-•'"  c . ..   .ar. 
•K'd  fan  owing  to  hot  bearing 

M  fire.       '  "''•  ^'"'^  '^''"•"-■^  '^"'"^''d.    Could  be  u.sed  with  a  shaking  grate 

4  40  '^'^''^^^'t^'^^^^'  -"°-  «"-  -'' '"  P»-a  green 

r,J^  ^?""'"f'»'Punip  has  failed.        ' 

.)  UO  hhutofTfan.    On  again  until  5.07 

o.  <  finished  trial.     Fire  as  at  start. 

Clinker  and  Ash. 
">2    lbs.  clinker. 
'i3    lbs.  ash. 


RECORDOF_COAL  CONSUMED  DURING  BOILER  TRIAL  No.  63 


li.  . 
11.15 
11 .  20 

1  25 

2  35 
4  00 


Coinposition  of  flue  gases 
by  volume,  per  cent. 


CO 


8-5 

0-4 

4-3 

21 

8-2 

13 

61 

1-9 

5-2 

0-2 

"•4 

1-2 

10-3 

00 

5-4 

3-2 

5-8 

1-3 
11 
00 

12-6 

10-5 

0-0 

.S-4 

0-0 

10-7 

00 

0-9 

0-0 

5-8 

0-4 

3-9 

3  0 

10 


r^' 
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OBSERVATIONS  MADE  DURING  BOILER  TRIAL  No.  63 


■  ' 


11 


Time. 


9 

9 

<l 

'.) 

10 

10 

10 

10 

11 
11 
11 
11 

12 
IJ 
12. 
12 

1 

1 

1 


40 

55 . 

10. 

25 

40 

5 ") 

10. 

25. 

40 

55. 

10 

25. 

40. 


10 
25 
40 
55 
10 


40 


10 
25 
40 
55 
10 
25 
40 
55 
10 
25 
40. 
07 


Steam 

pressure 

gauge. 


Temperatures 
•F. 


Draft  pressures, 

incDcs  of 

wafer. 


lbs. 

per 

sq.  in. 


Boiler 
room. 


Flue 
(sases  at 
entrance 
to  flue 


Feed 
Water. 


In 
ash-pit. 


At 

rntranco 
to  flue.  < 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


108 
107 
111 
1U<) 
111 
111 
111 
11.3 
115 
112 
108 
113 
118 
123 
123 
116 
123 
123 
123 
118 
122 
123 
120 
118 
116 
120 
123 
117 
123 
121 
119 
121 
123 
119 
122 


117  1  i 


83 
83 
S3 
84 

85 

85 
85 
85 
85 
85 
85 
85 
87 
87 
87 
85 
87 
87 
86 
87 
SO 
89 
87 
87 
87 
87 
87 
87 
85 
85 
85 
93 
88 
88 
87 


505 

510 

510 

490  j 

625 

.505 

725 

760 

6.50 

590 

9(M) 

490 

560 

650 

680 

630 

660 

560 

560 

540 

465 

530 

.550 

4!M) 

550 

.560 

510 

545 

530 

520 

440 

560 

630 

700 

560 


72 


72-5 

72-5 

72-5 

72o 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 


578 


73-0 


+ 
+ 
+ 

+ 
+  1 
+  1 

+ 
+  1 

+ 

+ 

+ 

+ 

+  1 

+  1 

+ 

+  1 

+ 

+ 

+ 

+ 

+  1 

+  1 

+ 

+ 

+ 

+ 


+  •63 


23 
25 

25 
28 
30 
28 
30 
30 
28 
28 
28 
26 
28 
28 
2S 
28 
28 
26 
26 
26 
26 
26 
26 
26 
26 
20 
Id 
26 
26 
26 
26 
26 
26 
28 
26 


470 

331 

382 

360 

341  5 

261 

433 

430  5 

379 

400 

632 

133 

.352 

562 

512  5 

512 

.501-5 

492-5 

525-5 

433-5 

410 

414-5 

431 

451-5 

492-5 

449 

493-5 

422-5 


,561- 
463- 
152- 
540 
583 
475 


15.164      !i<t 
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SL'MMARY  OF  OBSERVATIONS 


Date— AuR.  8,  1908. 
Commenced— 8.25  a.m. 


Boiler  B.  and  \V.  So   2 
Ended— 5.07  p.m. 


At  McGill  Inivcrsity. 
Duration— 522  minx". 


1. 

2. 

;!. 

4, 
5. 


6. 


Oe.nekal. 


Method  of  stokinB 

Kind  of  draft.         

T;bf|:;:i;:^^''"''"'''''^'^'<'f'ast  cleaning; 
tire  cleaned 


FlEL. 


•     ii.y^'^^''  [an  fe-<JinK  into  ash-Dit 
Thoro.iKhly  cleaned  May    Il'ds 

^  ■».■ "■■'•J  a.m. 

7. 25  a.m.,  4  00  p.m. 


8. 

9 

10. 
11. 
12. 
13. 


14. 
15. 
16. 
17. 
18. 
19. 
20. 


Kind  of  coal..  Vn  jn  „„  i     «• 

-  -aiy.i«ofd.coai^:.:r:;:;'^^'^^"^'''"''-j^^^^^-, ,,  ,  - 

9-    ?,S5„^?*"«  °f  dry  coal  B.T.U.  r>er  lb  ; ;  . ;  .      ^-^'-^  0:o.  =  25.7?Ash:8.f 


Calorific  value  of  dry  coal  B.T.U   ner  Ih 
Moisture  in  coal  lu  fired  (<^',)^^ 
Height  of  coal  fire<i  (lbs.)       

wI'.VK.'  °l  unburnt  coal  left  (lbs.) 

Height  of  clinker  (lbs.)  ' 

Weight  of  ash  (lbs.)       


AiH   AND    FUE   Oak 
Air  pressure  under  fire  (inches  of  water) 

above  fire         "  ..        ' 

,        "  at  damiier       "  •■  

Amount  of  damper  opening  

iemperature  of  air  in  boiler  house  (=F  ^ 

Hue  temperature  (»F  )  ^  ^  ' 

Analy.sis  of  dry  flue  gas  by  volume  (^  J . 


jTaylorton.tiusk. 


(•0:  =  li.3.  0  =  7.4,00  =  1:0, 


10690 
.297 
.4580 

.  .  152 
113 


+063 

-0-22 

-0-27 

Full 

85 

578 

N  =  80-3 


■Jl. 
2') 

2.1 
24. 
25. 
2(1. 
27. 
28. 
29. 


Water  a.nd  Steam 
Temperature  of  feed  water  ("F  ) 

^ZF^^X^^:^Z^J^  -^"^-^  o^  ieve,  (lbs.) : 

steam  pressure  by  ~(br'er'r'''-''^  "'""'■  '"'«■)           '    '  ' 
Barometer  reading  Ses)       '  "  "•■  '"'^ 

TS^-tS.^int^ta^^j'''r'-^n/.n;).^.^^^ 


73 
.    .15IG4 

■  ■n 

740 

.1171 
.29-79 

..  .16.1 
.292- 1 


T(i    I  Notes. 


'•'».  I  A5.  i.3,5,     WcttthtT  lino  ,u,,l  o|"ar     *  *      '       •^■r  "'ImmoH  ovit  fire 


i.A.^h 


Little  smoke. 


42  9 

49() 

81 


!• 
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I   -  » 

i  Ml 


^i  i* 


3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 


12. 
13. 
14. 
15. 
16. 


17. 
18. 
19. 
20. 
21. 


"2. 
23. 
24. 


25. 

26. 
27. 
28. 


29. 
30. 
31. 
32. 


33. 
34 
35 
30 


SUMMARY  OF  RESlI/rs 

Made  on  B.  and  W.  No.  2  Boiler,  at  McGill  University. 

To  Dctrrmine  q<iality  of  Coal. 

Kind  of  Fuel— No.  40.  Kind  of  Furnace — Fixed  bars,  30%  air  space. 

Method  of  Starting  and  Stopping  Tent— Alternate  (A.S.M.E.) 

Grate  Surface  (»q.  ft.)— 16-79.  Water  Heating  Surface  (sq.  (t.)— 639. 

Su|K'rheating  Surface  (sq.  ft.) — Nil. 
Barometer  at  Btart—29  85.  .\t  fini.sh— 29  73.  Mean— 29-79. 

Total  Quantities. 

Date  of  trial 12/8/08 

Duration  of  trial  (hours) •  "-7 

Weight  of  coal  as  fired  (lbs.) 4580 

Percentage  of  moisture  in  coal  as  fired  (^c) 29-7 

Total  weight  of  dry  coal  tired  (lbs.) 3219 

Total  a-fh  and  refuse  (lbs.) ; ; ' '  ■■  i.'  j'  i,ni 

Percentage  of  ash  and  refuse  in  dry  coal  (V(.)  («)  from  analyses  12-03;  (6)  weighed  8-24 

Total  weight  of  combustible  ronsunie<l  (lbs.) 2832 

Total  weight  of  water  fed  to  tlie  boiler  rorrccte<l  for  difference  of  level  (lbs.)*  .  .  15164 
Equivalent  water  evaporated  into  dry  steam  from  actual  feed  water  tempera- 
ture and  boiler  pressure  (lbs.) ^^'S? 

Equivalent  water  evaporated  into  dry  steam  from  and  at  212°  F.  (lbs.) 17930 

HOUBLY   (JtANTlTIBS. 

Dry  coal  fired  per  hour  (lbs.) on^i'^ 

Dry  coal  per  square  foot  of  grate  surface  per  hour  (lbs.) m\a 

Water  evaporated  per  hour  corrected  for  q\iality  of  .steam  (lbs.) 1736 

Equivalent  evaporation  per  hour  from  and  at  212°  F.  (lbs.) 2061 

Equivalent  evaporation  per  hour  from  and  at  212°  F.  per  square  foot  of  water 

heating  surface  (lbs.) 3"23 

Average  Pressures,  Temperatures,  Etc. 

Steam  pressure  by  gauge  (lbs.  /  sq.  in.) ^11' n 

Temperature  of  feed  water  entering  txiiler  (deg.  F.) '3-0 

Temperature  of  escaping  gases  from  boiler  (deg.  F.) ^578 

Pressure  of  draft  between  damper  and  ash-pit  (ins.  of  water) 0-91) 

Percentage  of  moisture  in  steam 0 •  b 

H0R.SE-P0WER. 

Horse-power  developed  (Item  15-i-34J) 59-7 

Builders'  rated  horse-power 60 

Percentage  of  builders'  rated  horse-power  developed 99 

Economic  Results. 

Water  apparently  evaporate<i  under  actual  conditions  per  lb.  coal  as  fired 

(Item  9 -r  Item  3) •'••" 

Equivalent  evaporation  from  iind  at  212°F.  pcrlb.  coalasfire<l  (Item  U-i-Item  3)  .S-'Jl 
Equivalent  evaporation  from  and  at  212°  F.  per  lb.  of  dry  coal  (Item  ll-j-ltem5)  5-.")7 
Equivalent  evaporation  from  and  at  212°  F.  per  lb.  of  combustible  consumed 

(Item  11  + Item  8) 0-3:! 

Efficiency. 

Calorific  value  of  dry  coal  -.cr  lb.  (B.T.U.) lOtiiH) 

Calorific  value  of  the  combustible  jx-r  lb.  (B.T.U.) II'h'J 

Efficiency  of  boiler  (ba-scd  on  coiiibu.stil)le  consumed)  (%)^ .V2-.i 

Efficiency  of  boiler,  inchidiiin  (jmte  (based  on  dry  t-oal)  (%) 50-! 

Fi.uE  Gases. 

Di-y  flue  gas  per  lb.  carbon  (from  gas  analys(^s)  (lbs.) JO-  t_ 

of  combustible  consumed  (from  gas  analyses)  (lbs.) l-i-^^ 

(Irv  coal  (from  gas  analyses)  (lbs.) 12'-' 

Projtortion  of  hc.it  of  fuel  in  escaping  dry  flue  gases  C'i) '■'•' 


39. 


79. 


'08 
i-7 
>80 
)-7 
219 
>65 
'24 
»2 
164 

100 
930 


370 
■  1 

736 
061 

•23 


71 
30 

578 
•90 
0-6 


91 


l(ii)0 
(140 


)t 


GRAPHIC    RECORD 


ORD   OF    BOILER    TRIAL. 


Appknoix  11,  Vol.  IV 


r 


I 


I 


EDMONTON  COAL  FIELD 


ALBERTA. 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No   42 

U«y  «w  hill  .u.uily      Cu,!  uu-i   (.^  I  .. '^*' 

"  ly      I  u«i  Mark,  (»irly  ,o„||,  „,„  , 

Tiimv  vmuu,  ,iu.t      Hutu,  »,i|,  .„,^,,,u,„fl„„., 

n .-.-.  si,..,..i  ,in. »  (■mk.Vr!i\';;V'i''''^'r ''''''••'••^' 
I:  m  2r;:l^:;„,..rs-  "• "-'  >'"'- ..■•..„« ...  b„„. 

-  II)    drill  i.rif-foiiitti  oiH'ii 

:'  ::!;    ?,',"■'■•'  •]'■••      Nolhinn  ritm,v..,| 

"  •'"  "n";>!:"n.:;ri  !:;;::;:!•-:,-:,;•" {;:-;:••;'  ■ •■  •■-■^  - 

•""     f.n.h«l,n„l.     Kin.  ..a..,.,.     N„  .„..,..  w,.  v,...,. 

CUNKKII    AMI    Am,, 

mi     llw  .linkir. 
Il.<     II.-.  u.>h 

j;«^;OR^-0.a  C-ONHIMKI)  ,MU,N,;  HOM.KH  TU.AL  Ni..  «. 


Time. 


Siiirf  S  30  a.m. 
>  -I.') 

(•  r>,  ... 

10  (l,i 

111  ao         

11  (K) 

1 1  ;«)  

1  -'  (Ml 

I .'  ;)!t 

I-'  4.> 

1   l.i  

I   4.V  

-'I.-.  

-'  10  

3  20  

+   1.-.  

4  (.-,  

■')   1(1  

.")  HO  

B  or,  

«  30  


^'light  of  coal 
firc<l. 


DuriiiK 
inlrrvHl 


230 
3!I4 
230 

107 

I  (17 

107 

I  as 

178 
284 
210 
2W> 
201 

.its 

173 
142 

S4 

257 

9S 


T.ilal. 


23(5 

ii;io 

X(i(i 

1003 

I30.S 

H7.-> 

i«42 

17S0 

1000 

2().S7 

237! 

2i>S7 

-■700 

3us; 

341 M) 
3.-)73 
371.-1 
3700 
40.5(1 
41.i4 


Time 

of 

fampliun 

B-n.-T.-*. 


s  .')-| 
•1  I).-, 

0  3.-, 

Ill  o:i 

III  3.-> 

II  ll,-> 

11  3.-, 

12  C, 
12  31) 

1  (M) 

1  .30 

2  (10 

2  30 

3  Oil 

3  30 

4  (10 
4  30 
.')  (10 
.5  .30 
6.00 


oinposition  (,f  ri,„,  guge, 
l>y  volume,  iHi  cinl. 


CO, 


12-2 
13(1 

OU 
113 

0-7 

0-7 
10. (i 

S-0 

10-. s 

11  11  ; 

10  4 

117     , 
12-7 
0-0    I 
12-.-)     I 

10-3     I 


O, 


,       6-2 
!      .5-3 
10  2 
(i!l 
0-3 
0  5 
.S-5 
10    I 
12-3 
5  •  0 
7-  7 
7() 
0-4 

.')    s 

111 
01 
10.  1 
12  2 
12- 1 
II   0 


CO 


10 
13 

II  (I 

1-4 
M 

0-7 
0-7 
00 
0() 
3X 
(I!) 
■  >.  .1 

(••.•. 
0(1 
0-4 
II- I 
(1.(1 

II-  I 
no 

(l-.S 


192 


OBSERVATIONS  MADK  niRINO  BOII.KK  TRIAL  No.  05 


Time. 


Steam 

pressure 

gnuRc. 


Tempcratuies 
•F. 


Draft  presmires, 
inrhcs  of 

WlltlT. 


lbs.     ■' 

per        Boiler 
■q.  in.   j   room. 


8  30. 
8.4.-) 
"J.  00 
9.I5 
9.30 

9  45 
10  00 
10  15 

10  30 
10.45 
11.(0 
11.15. 

11  30 
11.45 
12.00 
12.15 

12  30. 
12  45 

1.00 
1  15 
1   30 

1  45. 
2.(K). 
2.15. 
2.30 

2  45 
3.00. 

3  15 
3.30 

3  45. 

4  00 
4  15 
4. 30 

4  45 
5.00 
5.15 

5  .30. 
5.45 
«  (M) 
().I5 
(i  .30 


Flue 
gases  at 
entrance 
to  flue. 


Feed 
Water. 


116 

83 

480 

105 

85 

560 

110 

87 

570 

120 

540 

115 

86 

570 

103 

89 

540 

113 

87 

570 

105 

88 

480 

113 

87 

460 

108 

87 

510 

lOT) 

91 

450 

108 

90 

450 

108 

90 

450 

107 

88 

400 

111 

88 

450 

115 

91 

440 

102 

87 

400 

112 

89 

410 

119 

87 

490 

120 

87 

5!K) 

113 

sr 

570 

120 

87 

540 

108 

87 

500 

102 

88 

610 

113 

89 

630 

lis 

89 

690 

116 

89 

690 

108 

89 

650 

110 

89 

560 

118 

89 

580 

122 

89 

6(M) 

118 

89 

530 

122 

90 

550 

114 

90 

540 

121 

91 

530 

115 

S9 

480 

116 

89 

470 

118 

HO 

540 

123 

89 

.590 

117 

88 

560 

116 

88 

490 

113-4 


88 


132 


67 

67 

07 

67 

67 

67 

67 

67 

67-5 

67-5 

67-5 

68 

68 

68 

68 


68 

68 

68 

68 

68 

68 

68 

68 

68 

'« 

OS 

68 

68 

68 

68 

68 

68 

68 

68-5 

68-5 

68-5 

08.5 

68  •  5 

68  ■  5 

68-5 

68-5 

681 


In 
ash-pit. 


At  j 
entrance' 
to  flue. 


Water 

apparently 

evap<>ratcd 

in 

interval. 

lbs. 


-01 

-•01 

-01 

-01 

-01 

-01 

-01 

-01 

-01 

-•01 

-01 

-01 

-01 

•01 

-01 

-01 

-01 

-01 

-01 

•01 

•01 

-01 

-01 

•01 

-01 

-01 

-01 

-01 

-01 

-01 

■01 

■01 

■01 

■01 

•01 

•01 

•01 

•01 

■01 

■01 

■01 


•01 


•25 

■2S 
•28 
•28 
•28 
•28 
•28 
•28 
•2cS 
•28 
•28 
•28 
•28 
•28 
•28 
•28 
•26 
•26 
•26 
•26 
•26 
•26 
•26 
•26 
•26 
•26 
•26 
•26 
•26 
•26 
■26 
•26 
•26 
•26 
•2o 

•  2t> 

•  26 
•26 
•26 

•  26 
•26 


430 

491  5 

599 

405  5 

570  5 

361  5 

572 

401 

338 

483 

323 

303 

313 

399 

404 

342 

223 

270-5 

462 

532 

410 

465 

478^5 

411 

483 

480  5 

,568- 5 

550-5 

455 

412  5 

493 

445 

.')32 

410 

512 

391 

242  5 

.532  5 

472 

450  5 


5 


27    17,431     net 


1<)3 


•SIMMAKV  OK  OMSKUVATIONS 


I)ut('-S<'|)t.  10,  I!IOS. 
Comiiicni'cd   -,s.;io  ,i.,„ 


lloilcr— U,  ,ui(l  \V.  No. 
'••'"I<'l-(i..i()p.m. 


At  MrOi"  University. 
Diiralioii— 000  i„inM." 


(i, 

7. 

s. 

!l. 
1(1. 
II. 
11'. 
13. 


II 

}:< 
It). 
17. 

IS, 


Mfthod  of  stoking 
Kind  of  draft 


fiK.NKR.M,. 


Firp  olnnpd 


land-sproiMling  on  altprnato  sides 
ThorouKhly  cioancl  Maj'r'l'w 
■  30a:,n;,12:30and5:30p:m: 


FfEI,. 

Kind  of  coal  ,. 

Analy.s,.sofdry<.oalby„,.iKl„(.i).  / 

Ciilorifir  value  of  dry  roaj  H.T.F   p,.r  ii,  ^ 

Moisture  ,n  coal  ,us  tired  ^^■^■'  ■^'"' 

\\  eight  of  eoal  fired  (IbO        

w;S^i'^;irzv^''"''''^''"^-<'c^ 

WeiRht  of  ash  (lbs.)  ........ 


(•oal  Co.,  I.iln,on««n,  Alberta. 

^;-05-,j,        H=4-6,        S=0-4 

N.  =  1.2,O.  =  i7.6.Asl,  =  i0.9 
I09IO 
19-7 

4154 

44-7 

115 

265 


AlK  AND   Kl.iK  (;,,„ 
\ir  pr,.8„„re  umler  fire  (inehrs  of  water) 
ulH)ve  hre 


,  lit  dainpei 

Amount  of  damper  ■    KniuR 

.';■     \'"''  '<"n)iMTature  (°F  )  ^  '' 

-•'•     -^n-'lyHix  "f  .Iry  flue  gas  by  volume  (' 


■)■<■<>!=  lO-;t,  (),  =  s 


--or 

--23 

--27 

Kuir 

ss-o 

y   ,,,,    -  ■W20 

7,  (<)  =  0S,   .\=80-2 


i':i. 

L'l. 

■M. 

27. 

■2S. 
L'!t. 


^V.^T^;K  .\Ni)  .Stk.am 
TemjXTatureof  feed  water  (»!■') 

H«ro,„.!,,errea,ii,;]^aV.s"'" '"'■"■'■'''■' 

T:^K^:c,:^r"t::^™;;-::-';-j-'- 


KIbs.). 


.6,SI 
17431 

••■2,it 

2J 

-10 

113-4 

.2!)  SB 

.15-2 

.290  1 


Till'  olinkiT  prnv(-,| 
1  "n  tho  tin', 
,     -      The  ciinl  il 
~li''<'<l   10.55,    11. JO, 


•ry  iroiid:,. 


Notes. 


^  -  ^Sgri~FE£S3 'rs-rsaas^ 


2.311,  2.3(i. 


.,'"'";      'frill  wiu,  k,.,,. 
W-alh-T,  fi„,.|,utrl,Midy 


I'roJimalf  analysis  .,f  ,lry  cml 


'<y  ni'ifhl 


f  I'lii-il  rarlxm         .  51.3 

■  »"l.'ililc  niall.T  . .        ■  ■    .17.11 


83-13 


ill 


^--•r 
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1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

11. 


12. 
13. 
14. 
15. 
16. 


17. 
18. 
19. 
20. 
21. 


22. 
23. 
24. 


25. 

26. 

27. 
28. 


29. 
30. 
31. 
32. 


33. 
34. 
35. 

36. 


SlTMMARY  OF  RESULTS 

Made  on  B.  and  W.  No.  2  Boiler,  at  MeGill  University. 

To  Determine  quality  of  Coal. 

Kind  of  Fuel — No.  42.  Kind  of  Furnace — Fixed  bars,  30%  air  space. 

Metho<l  of  Starting  and  Stopping  Test— Alternate  (A.S.M.E.) 

Grate  Surface  (sq.  ft.)— 16-79.  Water  Heating  Surface  (s-   ft.)— 639. 

Superheating  Surface  (.sq.  ft.) — Nil. 
Barometer  at  start —29-92.  At  finish— 29-81.  Mean- 29-86. 

Total  Qu.^ntities. 

Date  of  trial 10/9/08 

Duration  of  trial  (hours) 10-0 

Weight  of  coal  as  fired  (lbs.) 4154 

Percentage  of  moisture  in  coal  as  fired  Cc) 19'7 

Total  weight  of  dry  coal  fired  (lbs.) 3336 

Total  ash  and  refuse  (lbs.) 380 

Percentage  of  ash  and  ref  u.-<e  in  dry  coal  ( 'i )  (o )  f  ro.n  analyses  19  -  72;  (6)  weighed  .11-4 

Total  weight  of  combustible  consumed  from  analyses  (lbs.) 2077 

Total  weight  of  water  fed  to  (ho  boiler  corrected  for  difference  of  level  (lbs.) .  .  .  17431 
Equivalent  water  evaporated  into  dry  steatn  from  actual  feetl  water  tempera- 
ture and  boiler  pressure  (lbs.) 17350 

Equivalent  water  evaporated  into  drj'  steam  from  and  at  212°  F.  (lbs.) 20690 

Hourly  Quantities. 

Dry  coal  fired  per  hour  (lbs.) 335 

Dry  coal  per  square  foot  of  grate  surface  per  hour  (lbs.) 19-95 

Water  evaporated  per  hour  corrected  for  quality  of  steam  (lbs.) 1735 

Equivalent  evaporation  per  hour  from  and  at  212°  F.  (lbs.) 2069 

Eqi'ivalcnf  evaporation  per  hour  from  and  at  212°  F.  per  square  foot  of  water 

heating  surface  (lbs.) 3-39 

Average  Pressiires,  Temperatures,  Etc. 

Steam  pressure  by  gauge  (lbs.     .sq.  in.) 113-4 

Temperature  of  feed  water  entering  boiler  (deg.  F.) 68-1 

Temperature  of  escaping  ga.sos  from  boiler  (dec;.  F.) 532 

Pressure  of  draft  between  damper  and  a.sh-pil  (ins.  of  water) 0-2(i 

Percentage  of  moisture  in  steam 0-60 

Horse-Power. 

Horse-power  developed  (Item  lo-i-34}) flO-O 

Builders'  rated  horse-))o\ver 00(1 

Percentage  of  builders'  rated  horse-ix)wer  devcloiied 100  0 

Economic  Uesclts. 

Water  apparently  evaiM)rated  under  actual  conditions  per  lb.  coal  as  fired 

(Item94-Item3) 1-2 

Equivalent  evaiKjration  from  and  at  212°  F.  (X-rlb.  coal  as  fired  (Item  11 -i- Item  3)  A-'.>'^ 
Equivalent  eva|K>ration  from  and  at  2 1 2°  F.  per  lb.  of  dry  coal  (Item  1 1  -s-  Item  5)  0  •  1  *> 
Equivalent  eva|)oration  from  and  at  212°  F.  |)er  lb.  of  combustible  consumed 

(Item  Il4-ltem8) "T.; 

ErnciENcY. 

Calorific  value  of  <lry  coal  per  lb.  (B.T.U.) lOOIo 

Calorific  value  of  the  combustible  [ler  lb.  (B.T.I'.) 12210 

Efficiency  of  boiler  (ba.sed  on  combustible  consumi-il)  ('}',) 00- s 

Efficiency  of  boiler,  including  grate  (based  on  dry  coal)  (%) 54-7 

Flue  G.\8e.s. 

Dry  flue  ga.s  per  lb.  carbon  (from  gas  analy.ses)  (lbs.) '2'2  '< 

"  "  of  combvi.stible  consumed  (from  gas  analyses)  (lbs.) 1*»-  ! 

"  "  dry  coal  (from  gas  analyst's)  (lbs.) II-  fiil 

Proiwrtion  of  heat  of  fuel  in  escaping  dry  flue  gases  (Vc) " '  ' 


ace. 
339. 
•86. 


1/08 

10 

154 

1-7 

i:j30 
•Am 

•4 
1077 
■431 

350 
1690 


335 
1-95 
735 
:069 

1-39 


3-4 

18-1 
532 
l-2(i 
lUO 


i().0 
.O-d 
H)() 


.Ms 
•1^ 


t 


101" 
1210 
10  s 
i4-7 


GRAPHIC    RECORD    < 


■g.^.rr    ^^ 


DRD   OF    BOILER    TRIAL. 


Appbndix  II,  Vol.  IV 


104 


BELLY  RIVER  COAL  FIELD 


ALBERTA. 


195 


11 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  43. 

Date-Scpt.  8,  1908.  t  •  ,  x-      . 

Inal  NuiiiIhi— c;,(  T.  d-i. 

OBSEHVATIOXS  OF  GENERAL  (OXDITION.S. 
Notes. 

W  U.u'e'flT'"  "■"'  '•"  •■"»»'  <"  "-t.     nurn,  with  .„n,u,„Me  flan.. 

Tinip. 
7.(X)    .Si ram  on  boiler. 

S.L'o    Tul«^  blown    '^"**""^-  '"*  ""•     -^'"'li-  up  with  X...  43  Ijgniu.. 

5    S,.c«,^e.     461b,.  eoft  v«c„.«  o.inker  n.nov.....  elink.-r  ......  ..,„.,h...  ,.„  ,,, 

I-'iS    i^/J^ron""'""'''-'^'*'''''"^"^-"'      Hemovo<l52  1b... 

'; ;:  ;:'^7i.s':tea^!.^t^!^-  -'--^  -"-  ^vo .„  .,„ .  ,,,^„, 

{is    f/nnSn!."."      '''"'--• 

'  ';     ;n&  gS"  •^'="'  °^  ^'''  -•  -  «-  >-  a  -KO  an„>„„.  „,  „.o  b..n ,  ...in. 

Clinker  and  A.sh. 

556    lbs.  clinker. 
119    lbs.  ash. 
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J{m)HD^I.^CO.VL  COXSlMEn  Dl  HINO  BOILEIl  TUIAL  \„.  C4 


Time. 


Stiirt  9  03  a.m. 
9.07. . . 
«  55 

10  2."> 

10  5.V 
11.2.-> 
12.10 

12  45. 

1.15 

1.45 

2.00 

2.30 '■   ■'■ 

3.00 

3.30 

4.0i) 

4.30 

6.05 

8.35 

6.10 

6.15 

7.05 

Compoaition  of  flue  „_ 
by  vnlump,  per  rvnt. 


CO. 


80 

100 

9-5 

10- 1 

8-N 

7-3 

7-7 

7-2 

5-7 

11-8 

14-4 

10-7 

9-4 


O, 


lOG 

8-7 

10-4 

80 

15  0 

4-3 

116 

7-8 

121 

5-8 

8-8 

100 

140 

2-7 

102 

8.5 

CO 


0-4 

4-0 

0-3 

1-2 

2-2 

0-3 

0-6 

13 

0-2 

0-6 

00 

00 

00 

00 

0-2 

00 

00 

1-5 

0-6 

2-7 

11 
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OBSEUVATK.NH  .N,A,„:  „nuN,i  »oiI.KK  TUI.AL 


\().  «4 


Time. 


!»  05 
It  J(t 

'.•.•)(! 

Ill  ii:> 

10.  I'll 

10  ;i.-, 

Id  ,V) 

11  03 
H  20 

11  35 
ll.V) 

12  03 
1.'  20 
12.;i5 
12.50 

1  05 

I  20 

1  35   . 

1.50.. 
2.05.    . 
2.20.    . 
-•35  . 
2..'H). . 
3.05     . 
3.20 
3.35 

3  50 
4.05. 
4.20 

4  35 

4  50 
5.05. 
5.20.. 
5.35. 

5  50 

6  05. 
(1.20, 
H.35. 
e.50.. 

7  05... 


Htcain 

pri'iMiurt 

Itaufte. 

lb«. 

E'T-  in. 


;     lai 

115 
110 

I        l(».S 

I     Km 
I     lus 

I        Il.S 
IDS 

las 

107 
103 
lOS 

no 

tIK) 

llli 

107 

103 

HI) 

123 

113 

123 

110 

123 

11!)     i 

10<i     I 

123 

lis 

lOK     I 

115     I 

l-'l 

118 

110 

123 

111 

118 

i:)8 

123 

114 

118 

120 

119 


Tinificraturcs 
•F. 


'  Hue  I 

Uoil'  r   I  easf-s  at  | 
rcMJiii.     cntianrri 
;  to  flu... 


FinJ 
Wairr 


7!l 
Th 
7(1 
7!i 
70 
7!) 
7!» 
77 


7!l 
7!l 

7!) 
77 

7.S 
78 
7!» 
78 
78 
78 
78 
SO 

7s 

7.S 

i^  ! 

78 


4!H) 
r,<Mt 
.VAt 
51(1 

.'.IN) 

550 

4  so 

l.-|(l 

45(1 

4211 

4)0 

till 

4 -.11 

411) 

4.)(l 

430 

400 

SOO 

!IO(l 

.S.50 

.S20 

750 

7si) 

730 

750 

S.M) 
70(1 
(KM) 
7(M) 
,S!)0 
750     i 

1)30  ; 

720     ' 


77 

500  1 

7s 

850  1 

78 

500 

" 

030  , 

M) 

fiOO  ■ 

. . 

700  1 

.  < 

OOO  ! 

1  ( 

450  ! 

ti5 
(•.5 
05  •  5 

on 

110-5 
0<i .  5 
tJO.5 
00. 5 
00  5 
00. 5 
00. 5 
00  5 
'     0*1-5 

07 

07 

l>7 

117 

(i7 

07 

07 

Oil  ,■) 

00- 5 

00  5 

tiO.5 

li(i.5 

oi;-5 

liO  5 

00.5 

0'>-5 

00-5 

00-5 

00- 5 

00-5 

60-5 

06-5     . 

06-5 

00-5 

00-5 

Oti  •  5 

00-5 

00-5 


Ontt  nremiirc*, 

inchc*  of 

wutor. 


In 
nsh-pif. 


-02 

-  .().' 

-  OJ 

-  1)2 

-  1)2  I 

-  1)2 

-  02 

-  02  ■ 

-  I.J   ' 
II J 

-  II.: 

-  (12  '' 

-  .(.2  ■' 

-  .((.' 

-  02  i 
-02  I 
-02 
(-•.■()> 

Ill 
-'-    10  I 
ll-O     i 
O-O     I 

III)    I 

II  0     I 

no    ' 
0-0 

01)      ' 

no 
II. 0    : 

00        ! 

+  •05  I 
-I- -05  • 
+  O0 
+  05 

00 

00 
--02 
-02 
-02 
-■02 
-   02 


+  • 


At  ' 
■ntranpo 
^o  flue. 


U'ttttT 

nppurt-ntly 

cva(K)rate(l 

in 

intrrvnl. 

11m. 


I 


-•32 

-  ■  TJ 

-  -  2S 

--;to 

-■30 
-■30 

-  ;«) 

-  .10 

-  30  I 

-  ■  30 

-  ;«) 

-  ■  JO  I 
--30 
-•20 
-■28 


-■24 

-•30 

-•34 

-■.■(» 

-•34 

-•34 

-•34 

-•34  f 

--34  I 

-30 

-34 

-34 

--34 

-■34 

-  -36  i 
-•30  I 
-•32  1 
-■32 

-  ■  36 
•34 
•34 
•34 
•34 
•34 

34 


4.30 
.505 
513  5 
452 
322 
419-5 
453 
445 
3415 
4(M 
260 
375 
194 
321 
330 
98 
285 
530 
650 
495 
5.53-5 
407-5 
451 
001 
450 
530-5 
488 
370  5 
513 
720-5 
573 
085-5 
532 
472 
071.5 
415-5 
371 
633 
513 
424 


•  I 


if^, 


rtlMMAlfV  Ol     >R>i!;aVATI(»SS 


IHlp— Srpt.  H,  tOtW. 
('oiutnfnml— 9.05  a.m. 


Kiitied— 7.03  |i  111. 


\o,  2. 


1. 
3. 
3. 
4. 

6. 


6. 

7. 

«. 

9. 
10 
11. 
12. 
1.) 


At  Mr(ii||  I'nivrnwty, 
Durnliun— (UN)  niiiiif. 


(irNKH.VI. 

Mfthwl  <i(  Niokiiiit  II  ..1  ,. 

Kin.l  of  .Inif.  x„,,.„,,  „„  I  r  rrT';''"'?  '".'  »"""'»•''  .''"'••« 


Colli  ..nil  C'oki'  Co.,  TabtT,  /Mm 
fC-lH  J,  11-4-7,  S-l  • 
lNi-1-5,  t).-l3-8,  A»h-14l 


Kiel. 
Kind  of  coal                    No-  M  .■ottl-Cnnn-la   WV.l 
\naly«iri  of  dry  roal  liy  wcinlil  CJ) 

«j»l.)rific  value  <,f  dry  coal  H.T.ir.  |>er  |h  ,  ,„.„ 

Mowturu  m  roal  hm  firc<|  (';•)  I,  , 

Weight  of  coal  firiil  (lb«.)  '••J 

VViiitht  of  iinbiirnl  «ml  lift  (lb«.).    .    JJ'*' 

Wfirht  of  rlinki-r  (Ibn.)  "J'" 

WViijiit  of  aah  (Ibn.) .  **« 


.ViR    AND    KlUE   OaO. 


K.I 


14. 

15. 

10. 

i» 

20 


21. 
22. 
23. 
24. 
25. 
2«. 
27. 
28. 
29. 


Air  prpwure  undor  fire  (inchiM  of  waliT). . . 

above  fire        "  " 

at  diiinpcr        "  ••  

Amount  of  dariiiMT  openinR. 

TemfM-raturc  ot  air  in  iKjilcr  liounr  (°F.) ■I'J". 

Hue  temperature  (°K.) '''■• 

Analy«i8  of  dry  flue  Rati  by  volume  (%)... CO,- lO- 2,  0-8- 5,  CO 


>11,  N. 


+001 

-0-2H 

-0:!2 

Full 

i 

.027 

80-2 


Watbh  and  >Steam. 


60- 


Temnerature  of  feed  water  (T.) 

Total  weight  of  feed  water,  corrected  for  dilTerence  of  level  (lbs  ) iSI 

Water  level  m  gauRe  at  ..lart  (inches) ^       ' ''SyI' 

Water  level  m  gauge  at  finish  (inche«) "*", 

Correctio.i  for  difTerencc  of  level  (lbs  )  j  , 

Steam  pressure  by  gauge  (lbs.  per  sq.  in.) ,  ,T '  .' 

Barometer  reading  (inches) .  "■'.'' 

Pr.«8ure  m  steam  calorimeter  by  gauge  (lbs.  i)cr  so.  in  J ia  -l 

lem;H-raturc  in  steam  cidoriraeter  (T.) , ...  ......' .ygn') 


Rotes. 


Proxim.„„.Iy,i,  of  dry  coal  by  wei.h.  %  \vi'!fta"u':^;[.r  !  tU 

iA**" U  I 


'ty. 


■  pit 

4  III. 

f.m. 


I  ' 
41 
(M« 
I -It 
>40:4 
1.1  0 
5'iA 
IIU 


01 

•28 

■:'>i 
■ull 

[127 
9-2 


!OII 

m 

I 

III 
•II 
0:t 
•2 


II 


GRAPHIC    RECORD 


ORD   OF    BOILER    TRIAL. 


f  C>»^    /VQ   ^.t 


Api'endix  II,  Vol    IV 


i 


I 


I'  -i 


iiit 


IWr 


13 


12. 

i;{. 
It. 

1,'). 

Hi. 


17. 

IS. 

HI. 
L'O. 
1!1. 


j:i. 
:'». 


-Mi. 


■U. 
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Sl-MMARY  OF  KESl'LTS 

Mp  •    on  B.  ami  VV  X„.  J  H t,  at  Mrtiill  Iniv^rsity. 

lo  .Jolormin<'  (lualitv  of  Coal. 

Kin.l  of  Furl-No.  43.  Kind  of  Furnacc-Fixc'  bar,   -Jnc  ,;, 

M..tho.l  ,.   Starlm,  and  Stopping  Te«t-Alternate  (A.i^I  E  )  '  '"^^  ""  *''"'^- 

(.ra„.  .surface  (.s,.  ft.)-16.7,,  .Vator  Heating  Surface  (sq.  ft.)-639 

'^"lHTlu'atinp.S;:riace(«q,  ft.)— Nil  ^  ^   '^-1     OJJ. 

Bar.m„t,.ratstart-30  0G.  At  fini-1,  _;j0.00        '  ^^ 

■'"  ""  Mean— 300:i. 


9. 
10. 

11. 


At  fini.sli 
Total  Qua.vtities. 


Ph'<  of  trial 

l>>H'i»»i'/».  of  trial  (hour.-)  

Weight  of  coal  a,s  fired  (lbs.)  

IVrcentage  of  inoistur.-  in  eoal  as  t;i,d  (' ;) 

1  Ota  w.^^-t  of  dry  coal  fired  (lbs.)  

1  otal  aMh  aiu-i  rcfunc  dh.s  )  

Total  weight  of  \ 
I'.'iiuivalcnt  watc 

temperature  and  boiler  pressure  (i"b"!«  ) ' 
Kqiuvalent  Wat.  r  cvaporat.nl  into  dry  steam  from  and  at  212' 


8,  9,  08 

10-00 

4403 

11-3 

3005 

s  30-4;  (fc)  weighed,  i;.' 


:  eo.nhu>,,l,le  ..onsun.ed,  fron,  analvsej      ;;      ""  "'  ""  »^«^'«'"^^^   '7.. 
t,?  ™'  ";  "'  ''"""'■i  •'''""'••"'  f"^  ''iff<renee„f  levC  (lb,  )       i^Jl 


F.  (lbs.) ; 


.  1S120 
.216.30 


pry  eoal  finnl  per  hour  (llw 


Hourly  Quantities. 


Ory  coal  per  .s<,uare  foot  of  grate  surface  per  hour  (lbs  ) 

Water  eva,H,rate,l  p.r  ho„.  ..orrected  f<.r  qt.ahtv  on^t,  .■.„,  rlhs  > 

Kqmva  en    ..yaporalion  per  hour  fron.  an.?  at  212°  F    (i™  ' 

K.|iuvalent  evap..ration  p.r  hour  from  unH  ..»  'A')"  /■"*"•' , 

heating  surface  (lbs.). .  "   ^ '  '"'''  •'"'"'^'■«  f""*  of  water 

AvEm.;K  PiiEssi'REs,  Temperati:i<(;s,  F:Tr 
Steam  pressure  by  gaug..  (lbs.     s.i   in  ) 

emperature  of  feed  wat.r  entering  boih-r  (.leK  F  ) 
I  emtxrature  of  ...scapirig  g,us..s  from  boiler  (.[..g!  F) 
Pre.s,sur..  of  draft  between  .laniper  aiuF  "  ■  **  ■" 
1  erccntage  of  moisture  in  .steam 


.390- d 
.23-3 
.1812 
.2163 

.3-38 


.113  0 

.  .66-. 

.627 


1(1  iush-pit  (in.-:,  of  water)  ■■'...'.'.'.'.'.'.'.',',['  o  33 

'.'.o'o 

H.)H.sf,-PoWER. 
ll.)r.se-power  .h'vl.ipe.l  (Item  l.-)^-34J) 

Huilders'  raU'l  horse-power  

I'erivnfagc  of  builders'  rat..,l  hor.s,-|K,w. ,  ,i,  \ ,  lop,.d 


..•52-7 
.  600 
.100  4 


1;. 


'-< ox.iMi.'  Kksulth 
Wal.T  apparently  ..vaporate.l   un.l.r  a.tual 

(Item  9^1ti'm  3) 

Kquival.'nt 

K 

F. 

i8j 


inlilions  per  lb.  coal  as  fired 


r.quival.'nt  evaiM)rati.]ii  froiiianiint  ■>l>''  I-    i...r  11,  „     1      <       1    .  '■  'J 

Kquivalent  eva  ^.ration  fr,.„     "    ",  '>%{•  '     r         '^  I  '  '"■''*,'  ','"■"'  ' '  ^  '"■'"  ^'  ^  «! 
Fqu,val..nt  ..va  H.ration  fr.!  /    uUt'-M-^'  , ,"',  ^'^  '"f  ",";';'  ^^ '-^'""  ''>  '>-^^ 
(Item  11  ^Item  8)  '       '  '•  "'  """'>u-"l>lf  consmne.l 

7-97 


15 
91 
54 


FKFIflKX.  V. 

('alorific  value  of  lirv  .'oal  |mt  lb.  (li  T  C  ) 

(  al.jnfi.-  value  of  the combu.stibie  per  lb.  (H.T  f 


Ktfi.-M-ney  of  boiler  (based  on  ...inbu.stibi;.' ,:,;„.:uVne<i) 
Kflicien.;y  of  boder,  mchiding  gral      " 


Cr). 


.1104(1 

i2sr.o 


59  •  9 


Hry  flue  gas  per  '.h 


(bitsed  .m  dry  coal)  C,;^').    .'..'.'.'.',.'.',',]'"    '^^'.'l 
Flib  Caseh. 
carbon  (from  gas  analy.ses)  (lbs.) 


n  "  drv  coal  (fi 

»  roportion  of  heat  of  fuel  in 


f  coi.ibusdbie  lonsumed 


rom  gas 
leaping 


analyses)  (lbs.) 


(Irom  gas  analyses)  (lbs., 


dry  fl 


22  I 
.20-5 
142o 


■gases  (%) '.  ^  ^^  /  ^17 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  44. 

Datt^Sepf.  H,  1908.  Trial  Number— (J.C.T.  66. 

OBSEKV.XTION.S  OF  GENEK.\L  CONDITIONS. 

Notes. 

Day  fiuc  liut  cloudy.     Blnw-olT  eianiincl  and  found  tight.     Lignite  of  black  and  (airly  hriglil  appear- 
ance, medium  sued  lumps  and  fair  amount  of  duot. 


Time. 

7 

:«) 

t 

40 

H 

35 

S 

■'0 

ft 

()-) 

'1 

15 

9 

.-)() 

10 

I'd 

10 

:!o 

■> 

10 

3  05 


Cleaned  fire  and  made  U[)  with  No.  44  eoiil — 105  Ih.s. 

Tubes  oleaned. 

."Started  trial.     Fire  1'  will  burnt  through. 

Hums  with  a  fairly  long  flame. 

KoepinR  3"  fire. 

(■rill  half  opi'n. 

Sliced.    Visi'ou.s  elinker  over  bars,  none  remove<l. 

Sliied.  Kemoved  I'S  lbs.  viseou.s  clinker,  whioh  wa.s  very  Iiard  on  et/oliiin, could  not 
use  on  shaking  grate. 

Steam  on  under  liars. 

Fire  cleaned.  Clinker  had  been  render<>d  more  fxirous  by  steam  and 
difficulty  was  .■x|>eriene(>d  after  turning  the  steam  on".  Clinker  w 
lumps,  would  tiol  lie  suitable  for  shaking  prate.     No  smoke. 

Finishetl  trial.     Fire  as  at  start. 

Trial  concluded,  all  avaiiabli'  coal  having  been  burnt. 


very  little 
IS  in  liard 


Cl.INKER   AND    .\sil. 

1s7     lbs.  (linker. 
Hi     lbs.  ;i.sh. 


RECORD  OF  <  ().\L  COXSl.MFI)  DIKINC.  HOILKR  TR1.\L  No.  (i6 


Time       Composition  of  flue  gaaea 
of       I       by  volume,  per  cent. 
Fampling  I 

flue        I  "      i  '  '      ~ 

gases.  COi    j      C.  CO 


10- 1 

4  4 

10' 1 

4-S     ! 

HO 

ll'ti 

100 

.S-4 

110 

0-8 

12-9 

5-7 

111 

7-4 

9-4 

10-4 

10-4 

7-7 

120 

51 

10  7 

8-9 

8-4 

11-4 

12-3 

.5 -3 

t> 

0 

1 
1 

0 

0 

00 

1-7 

2-5 

0-2 

0-0 

2-3 

1-7 
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OBSERVATIONS  MADE  DrRING  BOILER  TRIAL  \o.  60 


Time. 


Steam 

pressure 

Rau-xe. 


Temperatures 

°F. 


lbs. 

per 

sq.  in. 


Boiler 
room. 


Flue 
Roscs  at 
entrance 
to  flue. 


H.3"i 
S,50 
!».05 

'.».r>(» 

10  ().") 
10  L'O 

10  ;),■) 

10  .">0 

11  ii:> 

1 1 .  -JO 

1 1  n.-) 

II  .'.0 

1.'  0.') 

\2  JO 

1.'  :!.•) 

IJ  .in 

1  ii.-) 
1 ,  I'll 

!.;«. 

1.50. 

2  (15 
■-'.L'O. 
L'  .T). 
.'50 

;i  05 


10  J 
115 
lOS 
102 
107 

ii;{ 

lOS 

lis 

121 
121 
122 
111 

lis 

113 
121 
12.} 
1 2a 
123 
123 
123 
123 
123 
119 
IKi 
123 
123 
118 


117 


So 
S4 
87 
87 
87 
87 
S7 
8!) 
80 
87 
8i» 
!)0 
8!) 
89 
88 
87 
S7 
87 
87 
87 
87 
88 
90 
93 
90 
90 
90 


88 


4.S0 
5(X) 
520 
470 
4S0 
4S0 
580 
500 
040 
090 
090 
050 
010 
090 
020 
590 
5()0 
500 
590 
020 
010 
590 
540 
540 
000 
570 
400 


Feed 
Water. 


OS 

OS 

08 

08 

OS 

08 

08 

08 

OS -5 

08-5 

OS -5 

OS -5 

OS -5 

OS -5 

OS.  5 

OS -5 

OS -5 

OS.  5 

OS -5 

OS -5 

08-5 

08-5 

08-5 

OS.  5 

08-5 

08-5 

0»-5 


Draft  pVessureB, 

inches  of 

water. 


In 
ash-pit. 


At 
entrance 
to  flue. 


Water 

apparently 

evaporated 

in 

interval. 

lb?. 


•01 
■•01 
.01 
•01 
•01 
■01 
•01 
•01 
•01 
•01 

01 
•01 
•01 
•01 
•01 
•01 
•01 
•01 
•01 

01 
•01 
•01 
•01 
•01 
•01 
•01 
■01 


•20 
■  •  20 
•28 
•  2S 
•2S 
•30 
•30 
•30 
•28 
•2S 
•2S 
•30 
•28 
•2S 
•28 
■2S 
•2^1 
•24 
•24 
•20 
•20 
•24 
•  20 
•20 
•25 
•25 
•25 


571 


6S3 


•01 


330 

590  5 

573 

353 

371-0 

421 

430^5 

350 

493 

503 

030 

4145 

534 

500 

450 

524 

455  ■  5 

492 

521 

400 

449 

403 

338 

500 

012 

471 


12, 109  5  net 
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SUMMARY  OF  OUSEUVATIOXS 


Date— S<!|>t.  11, 
Commenced — S. 


1. 
2. 
3. 
4. 
5. 


1908.  Boil..r~B.  un.l  VV.  No. 

io  a.m.         Kiuled— .3.05  p.m. 

General. 


At  McGill  University. 
Duration— 390  mina. 


Method  of  Htolcing ii  „  i  ,. 

Kind  of  draft  •  land-spreading  on  alternate  sides 

Coniiitlon  of  boiler  and  date  of  last  cleanina Th         '','9-f'7''"K  \"["  a«h-pit 

Tubes  cleaned cleaning IhorougUy  cleaned  May,  1908 


Fire  cleaned . 


7.40  a.m. 
30  a.m.,  2, 10  p.m. 


6.     Kind  of  coal,  No.  44,,. 


FlEL. 


7. 

8. 

9. 
10. 
11. 
12. 
13. 


14. 
15. 
16. 
17. 
18. 
19. 
20. 


21. 

22. 
23. 

24. 
2.j. 
26. 
27 

h'. 

29. 


I  <^'".'<  Colliery,  .Ulierta  llailwav  & 

.      ,     .      ,  ,  ,  ,  Urrigalion  Co.,   U'thbridge,  Alta 

Analysis  of  dry  coal  by  weight  C'/c) /C  =  60-5,      H=4<J,      S=08, 

Calorific  value  of  dry  coal  B  T  U  per  lb  UN'i  =  1  •  7,  O  =  15  •  1 ,  Ash  =  110 

Moisture  in  coal  as  fired  (%)  11710 

Weight  of  coal  firetl  (lbs.) .        8-3 

Weight  of  unburnt  coal  left  (lbs  )      '^**^ 

Weight  of  clinker  (lbs.)  26-6 

Weight  of  ash  (lbs.) .  187 

46 


Air  A.N!)  Flue 

Air  pressure  under  fire  (inches  of  water) 
above  fire  "         " 

at  damper         " 


Gas. 


.Amount  of  d. 


<Um|M>r  omening.  . 


lemperature  of  air  in  boiler  house  ("F  ) 

Hue  tnra[)eraiurc  CF.) 

Analysis  of  dry  due  gas  by  volume  (^c).'.CO,= 


10- 


0=7 


-001 

-023 

-0-27 

Full 

S8 

.571 

C0  =  1.7,    N=80-3 


W.ATEll   AND   .StKAM. 


Temperature  of  fee.1  water  (°F  ) 

TotaUveight  of  f 1  water  crrerted  for  .litTeren.'e  of  level  (lbs  1 ,9?-n 

<\  atcr  level  i:i  k:v.,iii'  at  start   (inehcs) ' '^''" 


(lbs,). 


\\ater  h.vel  m  gauRe  at  finish  (inchesi 

(  orrecdoFi  for  difTercnce  of  level  ineluded'  abdvc 

Meaiii  pressure  by  gauge  ;lbs.  p..r  s(,.  in  ) 

Haromcter  rea(iiiig  (inclies).  . 

Pressure  in  .steam  ealoriin,  ter  l>v  gauge  (ii,.,.  p,.r  s„   in  ) 

Temperature  in  .sl"am  -    i.>rimeter  (°F.j 


3i 

...3,' 

.  -t-2(l 

117 

2!)  ■S3 

.  ir>  8 

.  .  2i)2 


Notes. 

9.30,  10,20       Wither  fin,,  but  d'Hniy'                               '^""'''  "'"  "*'  ""  "  "»>»'''■>•?  Kr;..,..      .No  snluk;..     .SUr.  ,i 
Pm,i„..,..„.,„i,  „f  dry  cal  .,y  w..i«h,  '^     ;' vi^MiPI^'l^or ','^i 

'^»'' ::::;:;.  li-o 


on!; 


GRAPHIC    RECORD 


^g^^* 


A-naas- 


:^3S 


f0  3* 


//■»S 


ORD   OF    BOILER    TRIAL.. 


c^»i./y^^^ 


LA^A 

— 

5 

I-". 

1 

—" 

T 1 

~~ 

1 

"" 

1 

~" 

H — 
1 

~~ 

4-- 

a  At  6 

■V- 

H — 



,,  ,,, 

"" 

"1"" 

a 

— 

n 

1^ 

/ 

=^ 

V 

3?^ 

— 

■^■■^ 

1 

_ 

u    1/  m 

~o 

0 

• 

_ 

~~ 

1 

__ 

_ 

J^^m 

+  - 

J ' 

7'^ 

'^^ 

K 

Q  / 

''ii' 

^ 

-^ 

x\ 

/\ 

1 

\  / 

f ' 

\ 

_ 



> 

1\  "' 

_ 

> 

r 

H 

— 

z 

r- 

4 

1^ 

™  "~ 

0 

_ 

_ 

o  'p  L    e. 

^ 

^M 

0    C     f 

n 

^ 

1^ 

^_jp_-: 

-1 

" 

—  — \ 

p  M.  m: 

o 

W   i 

1      7-    ' 

1 

— 

— 

'       jT" 

^ 

ZS' 

^  '"..  . 

« 

— 

<« 

-7 

"~ 

X 

> 

v 

1 

AJS     H 

/» 

1 

T 

T     T 

== 

1 

=11 

nVL±_  l£ 

^ 

/>! 

r  ^ 

m.   ^ 

,p^ 

"T^ 

-^1 

1 

1 

«.35"               / 

•35- 

aai 

■    '           i3J 

#3i 

r 

^ 

9a 

/•'I. 


mmMnttk 


aoi 


r*'- 


ii 


1 

I 


V 


^_ 
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Sl'MMAKV  OF 


%  air  space 


-639. 


1. 

2. 
3. 
4. 

fi. 
« 
7. 
8. 
0. 
10. 

11. 


12. 
13. 
1< 
15. 
16. 


17. 
18. 
19. 
20. 
21. 


HK8l'LTS 

Made  on  B.  and  W   N„.  2  Boiler,  at  McfJUl  t'nivcr«ity. 
To  Detprmine  quality  of  Coal. 

M  Ti  °I  ?«."'''"  '•■'• .  *^"^  "'  Fumac^FixcJ  ban.  30% 

Mrthod  of  HiartmK  and  StoppinR  T«,l-Altornate  (A.S.M.K  )  " 

Grate  Hurfaci-  (on.  ft  )— 1(170  n-  .      „ 

SuperhcatinR  Surfare  (wi.  ft.)— Nil 
Barometerat.tart-29.84.  At  finiHh-29.82.       '  Mean-21».83. 

r,  .      ,     .  ,  Total  QuANTiTica. 

Date  of  tnal 

Duration  of  trial  (houm)   11/9  08 

WeiRht  of  coal  an  fired  (Ibg.j  fl-5 

IVrwntiiKi-  of  moisture  in  coal  m  firp.1  (';> ^*-«2 

I  Ota  weight  of  dry  coal  fired  (IbH.)  8-3 

Total  iMh  and  refuse  (Ibn  )  2240 

turc  and  boiler  pronsure  (lb«  )  ^  ™  "'^"'*'  ''""'  *»"''  «<"mpera- 

Equivalent  water  evaporated  into  dry  .tean,  from  and  at  212-  F.  (lb,.),     V.  .'iWM 

__  ,  .       ,  ,  HOCRLY   QCANTITIES. 

Wry  coal  fired  p(  r  hour  (lbs.) 

Dry  coal  per  gqu.ti,  f,K)t  of  Kru».- Hurifaoc  i>er  hour  'rlh»  ^ ^*^ 

Water  evaporate.!  inr  hour  corrected  f^r'nualftv  of  ,ft earn  rih.  > ^O'^ 

fcquiva  ent  evaporation  per  hour  from  anrat '  12°  F ^uS  ?    ^^  ^55? 

Equivalent  evaporation  ^r  hour  from  and  at  •'12»  vJl,  . 2220 

heating  surface  (lbs  )  '  ''^   '•  P*'  "l"*^  foot  of  water 

3-5 

AVERAUB    PrESHIRES,    TEMPERATL'REg,   EtC 

Steam  prewure  by  eauge  (lbs.  /  so.  in  ) 

rcmpcraturc  of  feeci  watei  entering  boiler  (deg'  F  ) „   "F 

1  omperature  of  escaping  ga-es  from  boiler   deg  F    ^.^ 

1  Ktwurc  of  draft  betw€-en  dari.|M>r  ami  a«h  n    (\L  ..t      .    > 571 

Percentage  of  moi.sture  in  steam  ^     ^'°''-  °'  ''"'^'^ C  26 


.0-6 


HoRSE-PoWEH. 


23. 
24. 


26. 
27. 


Horse-power  dev.lopod  (Item  15  +  34i) 

Huilders'  rate<l  horse-power 

Percentage  of  builder/ rat«l  hor«-,K.wer  developed. 


.64  4 
.600 
.107 


E( 


■'.voMic  Kesults. 

''■Xr9Tl"t!.^^7."'"".*«'  ."""^^  -"'^  -"''i'--^  FKT  lb.  coal  as  fired 
Equivalent  evaporation  from  anil  iit 


.4-98 


29. 
30. 
31. 
32. 


33. 
34. 
35. 

3G. 


Equivalent  eva^ratlon  from  and  at  "i'll"  F  ^}\\\  "f\^  fire*l  (Itemil  -^item  3)  5-92 
Equivalent  eva^ration  from  and  at  212=  V^r  lb  of?^^^^^^^  M+ItomS)  645 

(Item  11  -i-ltcm  8)  "t  *i.«    r .  p»r  lb.  of  combustible  consumed 

7-58 

EFFIrlENCV. 

l^alorific  value  of  dry  coal  per  lb.  (li  T.U  ) 

Caionfic  value  of  the  combustible  p« .  lb  (B  T  U  i 

Efficiency  of  boiler  (ba-sed  on  com\>ustible  consumed)  (<-  ) 

Efficiency  of  boiler,  including  grate  (ba«.d  on  drooal)  '(k^)  .  V.  ..i  ;:.:::;::::  .s^ii 

Flue  Gases. 
Dry  flue  gas  per  lb.  carbon  (fr..'    gas  analvses)  (lb.,  )  ^  . 

of  combustible  consumed  (fror:,  gas  analysis)  (lbs  \  i«  n 

n.  dry  coal  (from  ga«  anHi"='-.^  n^-  \      "'""y^"^  (los.)  .  16-0 

n-oporlioi=  of  heat  of  fuel  inescanimr  .w^  ii"..'„"™J„"  ',^-\ '3-8 

c^ 13-40 


11710 

13160 

55-7 


of  heat  of  fuel  in  escaping  dry  fliieg^  (r- 


Hi 


••CKKOPY   RKMUTION   TBT  CHAtT 

(ANSI  ond  ISC  TEST  CHART  No    2) 


^  -TIPPLED  IM^GE    In 

^T'^  '6=3   East  Main   Street 

S^S  Rochester.    New   York         1*609        USA 

J^  (716)   482  -  0300  -  Phone 

^S  (^'6)   288-  5989  -  Fax 


Ik 


i 

1' 

1 

%  1  ! 

1 

'     1 

1 

ll 

■a    ■ 

\ffH  IMIH   «        ,   ,  »,,,^ 


EASTERN  CROWSNEST  PASS. 


FRANK-BLAIRMORE  COAL  FIELD. 


ALBERTA. 


f 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  48. 

Dat.^-Sept.  14,  1908.  Trial  Number-G.C.T.  67. 

OBSERVATIONS  OF  GEXEUAL  CONDITIONS. 

Notes. 

Bar.  have  bnn  changed  from  J*  to  I',  air  space  to  suit  coal;  finn  from  ^^  acreen. 


Time. 


Day  fine  and  clear. 


7.30 

7.45 

8.45 

9.10 

9  45 

10.00 

12.30 

12  45 

1.30 

2.10 

3.40 

5.30 

5.50 

0.35 

7.00 

Cleaned  out.     Pressure.  80  lbs. 

Tubes  blown.     (Pressure,  105  lbs.) 

Trial  started.     Fire  2'  thick  well  burnt  through.     Bums  with  a  fairly  short  flame. 

Itie  coal  cokes  considerably. 
Fire  3'  thick. 
Forced  draught  in  ash-pit. 
Fire  4}'  thick.    Still  coking  very  badly. 
Fire  cleaned.      No  clinker,  only  a  fine  soft  white  a.sh,  all  of  which  would  pass 

through  a  sh.aking  grate.     Fan  off.  *^ 

ran  on. 

Grill  one-fourth  open.    Smoke— not  very  heavy  and  brown. 
I'  ire  about  6'  thick. 
Grill  closed. 

Fan  off.    Cleaned  fire  -all  soft  ash  as  before. 
Fan  on  again. 
Fan  stopped. 
Fire  as  start.    Stopped  test. 


CUNKER  AND   AsH. 

412    lbs.  clinker. 
95    lbs.  ash. 

UECORD  OF  COAL  CONSUMED  DURING  BOILER  TRIAL  No. 

07 

ue  gasej 
r  rent. 

Time. 

Weight  of  coal 
fired. 

Time 

of 

s.impling 

flue 

gases. 

Composition  of  11 
by  volume,  pc 

During         Total, 
interval. 

CO, 

0. 

CO 

.Start  8.45  a.m. 
'.'.00.. 
9.30... 

124 

160 
187 
142 
153 
161 
104 
101 
75 
325 
217 
87 
140 
179 
140 
204 
173 
135 
100 
37 

124 

2S4 

471 

613 

766 

927 

1091 

1192 

1267 

1592 

1809 

1896 

2036 

2215 

2355 

2559 

2732 

2867 

2967 

3004 

8.45 

9.15 

9.45 

10.15 

10.45 

11.15 

11.45 

12.15 

12.45 

1.15 

1.45 

2.15 

2.45 

3.15 

3.45 

4.15 

4.45 

5.15 

5.45 

6.15 

7-0 
7-8 
7.4 

111 
8-3 

12-7 
6-7 
81 
5-9 
4-8 

10-3 
8-0 
60 

11-7 
8-3 
8-3 
7-2 
4-8 
50 
6-8 

10-0 
10-5 
10-7 

7-3 
10-3 

6-5 
130 
11-5 
13-8 
15-5 

9-2 
12-6 
131 

6-8 
11-4 
10-7 
130 
158 
14-6 
13- 1 

10 

10.00           

1-2 

iti.'js 

11 

10.,-).-),. 

11 

11.3.......          

12  05             

12  30,.      

12.50...      

11 
0-3 

0-5 
0-8 

1  ;!()....            

2  00....                

0-0 
00 

2.25 

0-3 

2.55..                    

00 

3.35...               

0-4 

4  ()5. 

4.45...::: 

0-6 
0-2 

5.30 

0-5 

5.50....                   

00 

6.20 

00 

7.00.. 

00 

00 

7-9 

11-5 

0.4 

sa-u 


;i    1 
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OBSERVATIONS  MADE  DIKING  BOILER  TRI.VL  No^  67 


S.t 


■ 

•  •  • 

f -  -  !•■ 

: 

'. 

M.; " 

s 

Htiti 

ffnt 

p 

Time. 


Steani 

pressure 

pauge. 

Tcm^ratures 

Draft  pressures, 

inches  of 

water. 

Water 
apparently 
evaporated 

lbs. 

per 

sq.  in. 

Boiler 
room. 

Flue 
gases  at 
entrance 
to  flue. 

Feed    !      In 
Water.  |  ash-pit. 

At 

entrance 
to  flue. 

in 

interval. 

lbs. 

8.45 

9.00 

9  15     

116 
113 
114 
113 
123 
119 
120 
123 
116 
123 
117 
109 
123 
123 
123 
113 
115 
123 
123 
123 
123 
123 
123 
123 

lis 

118 
122 
110 
110 
123 
123 
122 
115 
110 
113 
108 
96 
98 
113 
108 
90 

76 
75 
77 

77 
79 
80 

82 
82 
80 
SO 
80 
79 
SO 
81 
81 
77 
79 
82 
82 
81 
81 
84 
83 
85 
83 
83 
85 
83 
85 
85 
85 
85 
83 
82 
82 
81 
81 
79 
79 
77 
77 

450 
4,j0 
370 
410 
410 
450 
520 
400 
510 
400 
460 
530 
540 
590 
540 
490 
390 
050 
550 
540 
600 
010 
()50 
550 
520 
525 
500 
500 
530 
510 
500 
490 
520 
450 
460 
4.50 
380 
4,-0 
500 
400 
370 

66 
66 
66.5 

06  5 
00-5 
67 
67 
67 

075 
07^5 

07  5 
67 -.5 
67.5 
07-5 
07-5 
07^5 
67  5 
67  5 
67^5 
675 
07-5 
07  5 
67  5 
67  5 
67  •  5 
67  •  5 
07  5 
07  5 
07-5 
67  5 
675 
67^5 
07  •  5 
07  5 
07^5 
67^5 
68 
68 

07  5 
07  ■  5 
07^5 

-01 
-•01 
-01 
-01 
+  •05 
+   15 
+  •10 
+  05 
+  •10 
+   10 
+  •05 
+  •10 
+  •30 
+  •40 
+  •45 
+  •40 
-•01 
+  •60 
+  •35 
+  •35 
+  ■45 
+  ■45 
+  •45 
+  •30 
+  ■25 
+  ■20 
+  •40 
+  ■45 
+  ■40 
+  ■40 
+  ■40 
+  ■40 
+  ■  50 
+  ■55 
+  •40 
+  •40 
-01 
+  ■80 
+  ■35 
+  ■30 
-01 

-•28 
-•28 
-•28 
-•28 
-•30 
-•30 
-•30 
-•30 
-•28 
-•28 

28 

-•28 
-•28 
-■28 
-■24 

-  ^22 
-•25 

-•25 
-•25 

-  •  20 
-•28 
-■28 
-•26 
-•26 
-•20 
-•20 
-•26 

-  ■  26 
-•26 
-•20 
-■20 

-  ■  20 

-  ■  20 
-■26 
-■20 

-  ^25 
-■28 
-■28 
-■28 
-•26 

430 
374 

9  30     

320 

9.45 

10.00 

10  15 

363 
355 
450-5 

10.30 

10  45         

543 
4145 

ll^OO     

494  5 

11    15   

370 

11  30 

493  •  5 

11.45 

513^5 

12.00 

12.15 

12  30       

444 
554 
452 

12  45     

200  5 

1  00     

2215 

1.15 

587 

1.30 

371 

1,45 

303  5 

2.00 

ii.lo 

2  30  

543 

013 
498-5 

2  45 

579 

3.:M) 

331 

3.15 

433 

3  30              

563-5 

3  45            

378  5 

4  00 

482-5 

4.15 

4.30 

4.45 

5.00 

503 
422 
301 
442 

5  15 

398 

fi  30         

372-5 

j  45 

224 

6  00  

221 

6  13 

300 

6.30 

322-5 

7.00 

480-5 

1102 

80^9 

495 

67-3 

+  •28 

16,783-5  net 
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SUMMARY  OF  OBSEUVATKJNS 


DatL— .Sept.  14,  1908. 
Coninionced — 8.45  a.m. 


Boiler— B.  anil  W. 
Ended— 7. (X)  p.m. 


Xo.  2.        At  McGill  Tniversity. 
Duration — 615  mins. 


General. 

Method  of  stoking Hand-spreading  on  alternate  side.s 

Kmd  of  draft Forced-fun  feeding  in  ash-pit 

Condition  of  boiler  and  date  of  last  eleanmg Thoroughly  cleaned  Mav.  1908 

lubes  cleaniHl 74^  ^^ 

lire  cleaned 7.30  a.m.,  12.30  and  5.30  p.m. 


II. 
12. 
13. 


Fl'EL. 

Kind  of  coal Xo.  48— Leitch  Colliery,  Leitch  Collieries  Ui\  ,  l'u.s.sburg,  Alta. 

Analysis  of  dry  coal  by  weight  C'c).  '  C  =  70  •  0,     11  =  4-4,     .S  =  0  •  0 

(•.lorific  value  of  dry  roal  B.T.U.  per  lb.  ...'..'.'.'.'.'.'.!    "'■"■  ^'^**'' -^"*'l2240 
.Moi>ture  in  coal  as  fired  C/c)  (,.g 

Weight  of  coal  fired  (lbs.)  '  ' ' ' oqq^ 

( '(iinl)ustible  matter  in  a.sh  and  clinker  (' ; )   Vfi  9 

Weight  of  ehnker  (lbs.) '4,2 

Weight  of  ash  (lbs.) '■'■"■'■'■'■'■'.'■'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.  .9V0 


14. 
).'). 
Ifi. 
17. 

IN. 
I'l. 
a) 


23. 
L'4. 
2.5. 
20. 
27. 
2S. 
20. 


Am  AND  F1.1E  Gas. 

.\ir  pressure  under  fire  (inches  of  water) +0-''8 

"  above  fire        "  " —0-21 

"  at  damper       "  " — 0-''8 

Amount  of  damper  opening p/Tii 

Temperature  of  air  in  boiler  house  (°F.)   ...     oi)  o 

I'lue  temperature  ("F.) 

Analysis  of  dry  flue  ga.s  by  volume  (%)..Cb,  =  7-9,'6  =  ii'-5i 


495 

CO=0-4,  N  =  802 


Water  and  Steam. 


21.    T 


I  emperature  of  feed  water  (°F.) 07 . 3 

Fotal  weight  of  feed  water,  corrected  for  difference  of  level  (lbs!). 167S3 

\\  ater  level  in  gauge  at  start  (inches) ci 

>\ ater  h'vel  in  gauge  at  finish  (inches)..   .  A 

Correction  for  difference  of  level  included  above  (lbs.)     9(1 


20 


hli'am  pressure  by  gauge  (lbs.  per  sq.  in.) ini.a 

Barometer  reading  (inches) .'.'.'.'.'.'.'.'..'. '.  '.  [  [  ]  '.  ] .'  ,30  01 


Pressur-j 


•-■  in  steam  cabrimeter  by  gauge  (lbs.  i>er  sq.  in.)      1  i. r 

1  emi)erature  in  stej-m  .  alorimeter  (°F.) .'.'.'.'.'.'.'.'.'.'.'.'.'         .'291 -2 


Notes. 

A«ho'l7Lm'd;™'ch"c"uT,j'b^"4^^^      "';?"   "k'    ""u'r-  """:    1''°.'':   humt^with   but   li.,le  trouble 

for  a  »h<>rt  MTiwI      Air  ovm  firT '^?™i     ■'""«'<   b  shakinKKrnto.      Fire   kept   4*   to  C  thick.      FanoD 

l«  ri.xi.     Air  over  fire.     Coal  cokea  coneiderably.     Not  ver-  heavy  amokc.     Weather  fine  and  clear. 

'       imace analyria  of  coal  by  weight  %    ( vl.irtile''maucr.-; .^ ; . .'  l  ]  2:'l 

lAsh 17-9 


I 


I 

J 


'  II' 


M\\ 


,il 


ll 


3. 
4. 
5. 

n. 

7. 

«. 

9. 
10. 

11. 


12. 
13, 
14. 
15. 
10. 


17. 
18. 
10. 
20. 
21. 


22. 
23. 
24. 


25. 

26. 
27. 
2S. 


29. 
30. 
31. 
32. 


33. 
34. 
35. 
36. 
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sr.MM.VUY  OF  RESILTS 

Made  on  B  and  \V  No.  2  Boiler,  at  McGill  University. 

To  Determine  quality  of  Coal. 

Kind  of  Kuel— No.  4S.  Kind  of  Furnace — Fixed  bars,  189c  *''  space. 

Method  of  fStartinn  and  Stopping  Test— Alternate  (A.S.M.E.) 

Grate  Surface  (sq.  ft.)— 16-79.  Water  Heating  Surface  (aq.  ft.)— 639. 

Superheating  Surface  (s<|.  ft.) — Nil, 
Baromcterat  start- 29-98.  At  finish— 30-04.  Mean- 20-01. 

Total  Quantities. 

Uule  of  trial 14  9/ns 

Duration  of  trinl  (hours) 10 -25 

Weight  of  coal  as  fired  (lbs.) 3(K)4 

I'crcentage  of  moisture  In  coal  a.s  fired  ('J) tt-y 

Total  weight  of  dry  cc     lired  (Uis  ) 2977 

Total  ash  and  .ofu.sc    l.is.) 507 

I'crcontaRi'ofashand  refuse  in  dry  I'o'M  (' ,  >  (n)  from  an:dy.s('s  21  -:!5:  (h)  weighed  17-0 

Tola!  wiigtil  of  i-i)iiihUHtit)le  consumed,  from  unalyse*  (lbs,j 2340 

Total  weigh!  of  water  fed  to  the  hoili-r,  corrected  for  dilTcrencc  of  level  (lbs,),,  .  l(i7H3 
Equivaleii'   water  evaixiratcd  into  dry  steam  from  actual  fc(-d  water 

temperature  and  boiler  pressure  (lbs,; I(i710 

Equivalent  water  evaiwrati'd  into  dry  steam  from  and  at  212°  F.  (lbs.) 19850 

Hourly  (iuASTixiE.s, 

Dry  coal  fired  ]V'r  hour  (lbs,) 290 

Dry  coal  p<'r  square  foot  of  grate  surface  per  hour  (lbs,) 17-3 

Water  eva[>orated  per  hour  corrected  for  <|iiality  of  steam  (lbs,) 10:^0 

Equivalent  evaporation  per  hour  from  and  at  212°  V.  (lbs,) 1936 

Equivalent  evaporation  per  hour  from  and  at  212°  F.  per  t»\.  ire  foot  of  wiiter 

heating  surface  (lbs.) 3-03 

AvER,\(iE  Pressiuks,  Temperatires,  Etc. 

Steam  pressure  by  gauge  (lbs.  ,/  sq.  in,) 110-2 

Temperature  of  feed  water  entering  boiler  (deg,  F.) 07'3 

Temperature  of  escaping  gases  from  boiler  (d<'g.  F,) 495 

Pressure  of  draft  between  dami><-r  and  ash-pit  (ins,  of  wati  •) 0-55 

Percentage  of  moisture  in  steam 0-0 


Horse-Power. 

Horse-power  developed  (Item  15  +  34i) 

Builders'  rated  horse-power 

Percentage  of  builders  rated  horse-powe»  developei 


.->C,-l 

mo 

.  .  ,94 


Economic  Results. 

Water  apparently  evaporated  under  actual  conditions  per  lb.  coal  as  fired 

(Item  9^Item  3) 5-59 

Equivalent  evap<5rat ion  from  and  at  212°  F.  per  lb.  coal  as  fire<l  (Item  11-i-Item  3)  6-61 
Equivalent  evaporat ion  from  and  at  212°  F,  per  lb,  of  dry  coal  (Item  11-=- Item  5)  0-67 
Equivalent  evaporation  from  and  at  212°  F.  per  11>.  of  cond>ustihlc  consumed 

(Item  ll^Item  8) 8-4S 

Efficiency. 

Calorific  value  of  dry  coal  per  lb,  (B.T,U,) 12240 

Calorific  vahie  of  the  combustible  i)er  lb,  (B,T,r,) 149(X) 

Efficiency  of  boiler  (based  on  combustible  consumed)  ('"c) 55-0 

Efficiency  of  boiler,  including  grate  (based  on  dry  coal)  (.%) 52  ■  0 

Flue  Gases. 

Dry  flue  gas  per  lb.  carbon  (from  gas  analyses)  (lbs.) 29-9 

Dry  flue  gas  per  lb.  of  combustible  consumed  (from  gas  analyses)  (lbs.) 2C-() 

Dry  flue  ga-s  (kt  lb.  dry  coal  (from  gas  analyses)  (lbs.} 20  9 

Proportion  of  heat  of  "fuel  in  escaping  dry  flue  gases  (<x) 16-97 


GRAPHIC    RECOF 


ECORD   OF    BOILER    TRIAL. 


Appendix  II,  Voi,   IV 


I 

i 

i 

i 

;!     V 

iU-     .  i 

|i  i> 

1 

i 
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TRIAL  OF  B.  AND  W.  No,  2  BOILER  WITH  COAL  No.  32. 

Dal.— July  l.-J,  imw.  Trj„i  \,„„|H,,_.,i  (•  y   ;,„ 

OIlSKHVATUtN?*  (IK  (IKNKUAL  fONDITIONX. 

RotM. 

Kin.'  h.il  eloiKly      |<   a,„l  w    N„    1  workinu      <„i.l     liiri.|>.  nno.l  with  r  ilh.r  •  |„.  „l   !u.t 

Tiru.', 

I  '}'.'  ''!'■''•'  •■''"""■•I  i""l  I    I'll'  up  Willi  No.  .12  cDiil. 

7  .M  TiiIm'h  liliiwn. 

H  r<l)  Ji'w.lllHirnt  IhroiiKli.     St.irtnl  irii.l.     Cml  giving  ofT  tt  r."hrr  .IriiM- .hkAp. 

1»  '••  Itiiriw  Willi   I  g(K).|  lliiiii.'.     1  ir.   4*  tliiik. 

II)  ■  I'ii'i'  I111.1  to  Im'  lirokcii  up  eviTv  Imlf  hour  lo  prcvrnt  niking. 

11  ."JO  I'iri'  ii'iiiis  lo  hum  lirtliT.      Ki'cpjnu  (iro  4*  lliick. 

12  .VI  Kirr  .Irii  ..,1.     CliMk.r  cI.mm  iioi  Mirk  ui  nil,  in  Hiimll  l-urd  piocw,  rasily  rcmovni. 

Won!  I  hiirti  Well  on  flmkiiiK  gnitc, 
.iiH)    Thij.  roiil  .liMs  not  Miriii  lo  li.'  w.ll  iiiivr.,1.  .K,.  ivaiM.nitioii  uppurti.ilv  chnnging 

Iroiii  hug  lo  Img.  ^ 

flCll    <'''■""•<' lirrH.     Cliiik.T  liiird  but  (I.  Mick,  caxilv  mi  ovtil.     l.W  ll)«. 

(1  .>0     liri'  .ii  lit  stiirt. 
<i  .">l     Trial  .stop|«.,|, 

(■l.tNKKIl    ANI)   .\mM. 

'.'N-'J  llw.  clinker. 
\2h\  |b.H.  a.ili. 


UKCOIM)  01    (OAI,  (ON8l.Mi:i)  OlKINCi  UOILKU  TUI.XL  Xo.  50 


Time. 


0 

<) 

10 

11 
11 

12 

IJ 

1-' 

1 

1 


.Start  S  .')()  ft 


20. 
6V 

2->. 

nn 

.Jl) 

IHI 

10, 

50 
(».■> 

0.5 


.">o. 
20. 

i'hi  . 

2,). 
.50. 
20 


Wciplit  of  coul 
lirt'd. 


During 

infcrvni. 


•IS 

I'.t: 

1.51 

171 

120 

13» 

1)1 

S4 

102 

1.30 

12s 

132 

(M) 

200 

1.17 

i;5.j 

I,JO 

Km 

31 
133 


Total. 


!»S 

21t.5 

44(1 

Iil7 

74'i 

HH2 

043 

1027 

1120 

I2r9 

13S7 

I.-)  10 

1570 

177i) 

10  Hi 

:051 

2-10 

2310 

2347 

2532 

20(J5 


Tine 
of        i 
r<ampling  I 
flue       ' 

gOW'H.        { 


H  .JO 

0  2) 

0 .  .50 

10.2;) 

10  .50 
11.20 

1 1  .50 

12  20 
12  40 


C^onipoHition  of  flue  gaaes 
by  volume,  per  rent. 


1   40 


10 
40 
10 
40 

10 
10 
10 
40 
10 
40 
10 
25 


CO. 


10-2 
11-3 

SI 

7-s 

7-5 

10-5 

0() 

10-3 

14-2 

12-7 

S-0 

12-2 

S-7 

til 

S-2 

71 

y.-'.i 

10-3 
12(i 
13  !l 
IIS 


CO 


01 


10- 1 


00 
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OBSERVATIONS  MADE  DURING  BOILER  TRIAL  No.  50 


Steam 

pressure 

gaupe. 


!    I 


I    I 


I:  I! 


m 


Time. 


8.50.. 

9.05. . 

9.20.. 

9.35. . 

9.50. . 
10.05.. 
10.20.. 
10.35.. 
10.50.. 
11.05. . 
11.20.. 
11.35.. 
11.50. . 
12.05. . 
12  20. . 
12.35.. 
12.50. . 

1.05. . 

1.20. 

1.35 

1.50. 

2.05. 

2.20, 

2.35. 

2.50. 

3.05. 

3.20. 

3  35 
3.50. 

4  05. 
4.20. 
4.35. 
4.50. 
5.05. 
5,20. 
5.35. 

5  50. 
fiOo. 
tV20. 
{),35, 

6  51. 


Temperatures 

o  p 


Draft  pressures, 

incnca  of 

water. 


lbs. 

per 

sq,  ■ 


m. 


Ill 

no 

102 
111 
100 
104 
10!) 
lOS 
114 

lis 

113 
lot) 
115 
116 
115 
123 
US 
122 

lis 

123 
123 
122 
123 
120 
120 
122 

lis 

121 
123 
11!) 
123 

lis 

123 
123 
119 
110 
111 
!»() 
107 
123 
120 

115' 


Flue 

Boiler 

Roses  at 

room. 

entrance 

to  flue. 

86 

S5 

85 

87 

87 

87 

87 

S7 

88 

88 

88 

S7 

86 

85 

85 

8.') 

8.". 

86 

87 

87 

87 

87 

87 

88 

8!) 

8!t 

88 

8!) 

88 

88 

87 

89 

87 

87 

87 

87 

88 

88 

87 

85 

85 

870 


510 

510 

475 

5(K) 

520 

550 

565 

570 

5!)0 

560 

520 

560 

530 

525 

520 

520 

490 

470 

5(M) 

510 

520 

510 

530 

5,')0 

6(M) 

650 

630 

ti20 

600 

610 

630 

575 

5!I5 

.570 

550 

575 

510 

560 

6(M> 

550 

5!)0 

552 


Feed 
Water. 


71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71' 

71 

71 

71 

71 

71 

71 


73 
73 
73 
73 
73 


In 
ash-pit. 


•02 
•02 
•02 
•02 
•02 
■02 
•02 
•02 
•02 
•02 
•02 
•02 
•02 
•02 
•02 
•02 
•02 
■02 
•  02 
•02 
■02 
•02 
•02 
•02 
•02 
-02 
•02 
-•02 
-02 
-02 
-02 
-02 
-•02 
-02 
-•02 
-•02 
-•02 
-02 
-  •  02 
-•02 
-•02 


717 


•02 


At  ! 
entrance 
to  flue. 


•26 

•26 
•26 
•26 
•27 
•28 
•28 
■28 
•30 

•  30 
•30 
■30 
•26  1 

■•28 
■•28 

•  26 
•26 
•24 
•24 
■25 

■•24 
•24 
••25 
-•30 
-•30 

-  32 
-•32 
-•30 
-■30 
-•30 
-■30 
-■28 

-  ■  30 
-•30 
-•28 
-•30 
-■30 
-••30 
-•30 
-•30 
-■30 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


-■28 


480 

464 

383 

442 

455 

431  5 

465 

425  5 

473  5 

522  5 

438^5 

425  5 

374 

445 

391 

373  5 

1015 

380 

370 

412  5 

462 

364 

358^5 

510 

5135 

553 

433-5 

542 

523 

580  5 

483 

484 

514 

445 

385 

402 

331   5 

225  ■  5 

3!t4 

4135 


17,171    n.'t 
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SUMMARY  OF  OBSERVATIONS 


.:.) 


Date— July  13,  1908. 
Commenced — 8.50  a.m. 


BoiUr— B.  iin<l  W.  No. 
Ended— 6.51  p.m. 


At  MrCiill  University. 
Duration — 601  mins. 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


General. 

Method  of  .stolving Hand-spreading  on  alternate  sides 

Kmd  of  <iraft Natural 

Condition  of  boiler  and  date  of  last  cleaning Thoroughly  cieaned  May    19C8 


Tubes  cleane<l . 

Fire  cleaned 7.50  a.m., 

Fi;el. 


7.55  a.m. 
12.50  and  5.60  p.m. 


Kir  d  of  coal No.  32— Hillcrest   Colliery,  Alberta,  Hillcre.Mt  Coal  and  Coke  Co. 

An.dysis  of  dry  coal  by  weight  (';) l^.'^''?'*',^  H=4-2,    8  =  0-6 

<-.  1     c        1        t,  in^-iT  M  \iN!=10,Oi  =  8-5,  A8h  =  15-3 

Calorific  value  of  dry  coal  B.T.U.  per  lb 12460 

Moisture  in  coal  as  tired  ('[) 0-8 

Weight  of  coal  fireil  (lb.-*.) 2665 

Combustible  matter  in  ash  and  clinker  (';,') ....  13-9 

Weight  of  clinker  (lbs.) 282 

Weight  of  ash  (lbs.) 1 28 


14. 
1."). 
Hi. 
17. 

IS. 
HI. 
•JO. 


AiH  .\Nn  Flue  Ci.\s. 

Air  pressure  under  fire  (inches  of  water) — 0-02 

above  fire       "  " .................— 0-21 

"  at  damper      "  "         !.!...    —0- 28 

Amount  of  damper  opening j,-„U 

Temperature  of  air  in  boiler  hou.se  (°F.) 87- 

Flue  temperature  (°F.) 552 

Analysis  of  dry  flue  gas  by  vohmie  C;!)  •  •  •<'<)!  =  9- 1,  oV=iO- i,  CO=0-6rN'=80-2 


:i 


•2\. 


W.\TBR   AND   StF.AM. 

Temperature  of  feed  water  (°F.) 7 j . 7 

Total  weight  of  feed  water  (lbs.),  corrected  for  difference  of  level. ..........  17171 

\\  atcr  level  in  gauge  at  start  (inches) 4}' 

W  aler  level  in  gauge  at  fini.sh  (inches) .  Wt' 

( 'cirriolion  for  difference  of  level  iniludetl  above  (lbs.) — 10 

.•^tcMm  pressure  by  gauge  (lbs.  per  sq.  in.) ll,5-7 

liaiuMieter  rea<ling  (inches) '  01). 50 

rrcssure  in  steam  calorimeter  by  gauge  (lbs.  per  sq.  in.) 'l5-8 

IVmperature  in  steam  calorimeter  (°F.) 291-8 


Notes. 

.„n-,l,u!'''xT'"'r"!."'''""""''"l"'',*-     '•*'u™»»ilh  rather  a  liravysmnkp.     A  4  '  fire  wrnml   to  ho  the  moet 
SI  il.il,  1.       1 1,0  olinkcr  con^-wtod  of  small  »n<l  very  har.l  luiniw.     it  di.l  not  clinB  to  the  l)nr.».     f 'oiild  hf  im-d  to 

vv.  Tv'a^™  r''H>,;K' m,o  bm  .si;:"'""' "  *""' ''""'  ■"■'■-i""'"«  '^  •"-"  •""'<-  "•>  -"•■ » "■><-  -^"ut 

n       .  ,     .  f  Fixed  carbon ft!i4 

1  roxiniale  analyse  of  coal  by  weiglit  %  {Volatile  matter     ...        I'O  3 

lA.ih 15-3 


J 
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ivf 


1. 

2. 
3. 
4. 
5. 

(). 
7. 
8. 

n. 

10. 

11. 


12. 
13. 
14. 
15. 
16. 


17. 
18. 
19. 
20. 
21. 


22. 
23. 
24. 


25. 

2S. 
27. 
2-i. 


2'). 
30. 
31. 
3.'. 


33. 
34. 
35. 
36. 


SUMMARY  OF  RESULTS 

Made  on  B.  and  W.  No.  2  Boiler,  at  McGill  University. 

To  Determine  quality  of  Coal. 

Kind  of  Fuel — N'o.  3'.'.                            Kind  of  Furnace — Fixed  bars,  30^c  air  space. 

Method  of  Starting  and  Stopping  Test — .\lternate  (.\.S.M.E.) 

Grnto  Surface  (sq.  ft.)— 16-79.  Water  Heating  Surface  (sq.  ft.)— G3i) 

Superheating  Surface  (.sq.  ft.) — Nil. 

Barometer  at  start— 29  •  63.                 At  finish— 29  •  55.  Meaa— 29  •  59. 

Total  Quantities. 

Date  of  trial 13/7  OS 

Duration  of  trial  (hours) 1002 

Weight  of  coal  as  fired  (lbs.) 2665 

rercentage  of  moisture  in  coal  as  fired  C^i) <>-8 

Total  weight  of  dry  coal  tired  (lbs.) 2644 

Total  ash  and  refuse  (lbs.) 411 

Percentage  of  a.shand  refuse  in  dry  coal  (•;;)  (fl)  from  analyse^*  17-77;  (b)  wcighcil.15-5 

Total  weight  of  combustible  consumed,  from  analyses  (Ibs.^ 2173 

Total  weight  of  water  fed  to  the  boiler,  corrected  for  difference  of  level  (Ib.s.). .  .  17171 
Kquivalent  water  evaporated  into  dry  steam   from  actual  feed  water 

temperature  and  boiler  pressure  (lbs.) 17101) 

Equivalent  water  evaporated  into  dry  steam  from  and  at  212°  F.  (lbs.) 20380 

HouBLY  Quantities. 

Dry  coal  fired  per  hour  (lbs.) 264 

Dry  coal  per  square  foot  of  grate  .surface  per  hour  (lbs.) 15-7 

Water  evaporated  per  hour  corrected  for  quality  of  steam  (lbs.) 1705 

Equivalent  evajwration  per  hour  from  anci  at  212°  F.  (lbs.) 20:;9 

Equivalent  evajwration  per  hour  from  and  at  212°  F.  per  square  fool  of  v.ater 

heating  surface  (lbs.) 3-18 

AVEUAOE    PRE.S.SURES,    TEMPEn.\TI-KES,    Etc. 

Steam  pressure  by  gauge  (lbs.  ,'  sq.  in.) 115-7 

Temperature  of  feed  water  entering  boiler  (deg.  F.) 71-7 

Tcmjierature  of  escaping  ga.ses  from  boiler  (deg.  F.) 552 

Pressure  of  draft  between  damper  and  ash-pit  (ins.  of  water) 0-26 

Percentage  of  moisture  in  steam 0-5 

HORSE-POWEIJ. 

Horse-power  developed  (Item  15-i-34}) 5S-S 

Builders'  rated  horse-power 60-11 

Percentage  of  builder-s  rated  honse-power  developed 98-2 

Economic  Resvlt.s. 

Water  apparentlv  evaporated  under  actual  contlitions  per  lb.  coal  as  fired 

(Item  il-^ltem3) 6-43 

E(|uival('nt  r  .-aporation  from  and  at  212°  F.  per  lb.  coal  as  fired  (Item  11  -Hlt(  ni  3)  7 -63 
Equivalent  evaiKiration  from  and  at  212°  F".  per  lb.  of  dry  coal  (Item  11  -:-Iteni  5)  7-6!l 
F>(|uivalent  eva|)oration  from  and  at  212°  F.  ])ir  lb.  of  combustible  consumed 

(Item  llH-ltem8) !'-.3ii 

Efficiency. 

Calorific  vahie  of  dry  coal  per  lb.  (B.T.U.) 124ii;i 

Calorific  value  of  the  combustible  per  lb.  (B.T.U.) 1472ii 

Efficiency  of  boiler  (ba-ed  on  combustible  consuniel)  Cf) 61    ' 

Efficiency  of  boiler,  including  grate  (ba.sed  (m  dry  coal)  CJ) 51' -li 

Flve  flA-i:;s. 

Dry  flue  ga-i  per  lb.  carbon  (from  gas  analyses)  dhs.) 'J" -6 

of  combustiljlc  consumed  (from  gas  analyies)  (lbs.) 21-!t 

"  "  dry  coal  (from  gas  analyses)  (lbs.) iS-D 

Proportion  of  h.-at  of  fuel  in  eseajoina;  dry  flue  giuscs  i,%) 16-6 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  232. 

Date— July  15,  10O8.  Triiil  Number— G.C.T.  51. 

OBSERVATIONS  OF  GENERAL  CONDITIONS. 


!1 


Notes. 

No.  1  H.  and  W.  boiler  working.     Day  fine  but  cloudy.     C'oftl  seems  very  moist. 


TiniP. 
7 .  30 
7  15 
8.35 


10.00 

12,30 

5  30 

6.35 


Firr  rlcancd  and  made  up  with  No.  232  coal.     Pressure,  '.)()  Ihs. 

TuhcH  blown. 

Trial  started.     F"ire  2"  thick,  not  very  much  burnt  through. 

Coal  very  small,  necessitatinn  a  somewhat    thinner  fire  than  for  unwashed. 

Flame  of  metliuni  length.     Fair  ainoimt  of  brown  smoke. 
Fire  kept  about  3"  thick,  cakes  slightly,  though  not  as  much  as  unwashed  coal. 
Fire  cleaned.     Clinker  very  hard,  but  dm's  not  stick  to  bars  and  easily  broken  up. 
Fire  deaneil.     Clinker  hard  but  easily  removed.     This  coal  would  do  well  on  » 

shaking  grate. 
F^ire  aw  ut  start.     97  lbs.  ash  taken  from  under  bars.     Whitish  looking  ash.     Trial 

ended.     Fire  as  at  Ix-gining. 

Clinker  and  .\«h. 

150    lbs.  clinker. 
97     lbs.  ash. 


RECORD  OF  COAL  CONSUMED  DURING  BOILER  TRIAL  No.  51 


Weight  of  coa' 

Time 

Composition  of  flue  gaaea 

fired. 

of 

by  volume,  per  cent. 

Time. 

sampling 
flue 

During 

Total. 

gaacs. 

COi 

Oi 

CO 

interval. 

Start  8. .35  a.m. 

9.0;) 

171 

171 

S.35 

s-s 

10  0 

1-2 

9  3) 

145 
144 

316 
4(i0 

9.05 
■„\.35 

90 
lO-O 

9-5 
9-7 

0-8 

9  55 

0-3 

10  :,'5                  

14H 
170 

(iOS 

77S 

10.05 
10.35 

10-4 

9-9 

7-6 
9-6 

1-3 

11  00 

0-2 

il  30 

98 

f-:76 

11.05 

11-9 

71 

10 

12  'K) 

147 
56 

1023 
1079 

1 1  35 
12()5 

110 
10-4 

8-4 

7-8 

0-2 

11!. 20 

1-4 

12  3)    

10              1089 

12. 35 

7-4 

11-4 

0-8 

1,00 

144              1233 

1.05 

7-5 

10- 1 

O'S 

1   30 

105              139,S 

1 .  35 

8-4 

11-0 

0-3 

2.00 

1.30              1.528 

2.05 

10- 1 

(    o 

2-3 

2.30 

145 

1673 

2.35 

8-2 

114 

0-5 

3  1)0 

118 

1791 

3.05 

9-8 

9-8 

()-5 

3  30 

141 

1932 

3.35 

7-5 

12-8 

0-0 

3.40 

39 

1971 

4.05 

11-4 

8-0 

i:-3 

4.1) 

158 

21-.:y 

4,35 

10-2 

9-3 

0-5 

4.40 

i50 

2279 

5 .  05 

8-7 

10-7 

0-5 

5,10 

ini 

2375 

5.35 

0-4 

14- 1 

0-0 

5.20 

34 

2409 

6.00 

8.0 

11-7 

0-4 

5.50 

110 

2525 

6   15 

8-2 

9-5 

1-7 

0.20 

0.25 

145 

30 
10 

2670 
2706 
2722 

9-2 

9-9 

0-7 

6.35 

1 

1 

i 
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OBSEKVATIONS  MADE  DLUINC,  BOILER  TRIAL  No. 


51 


!■! 


«»3 
i  '1 


Tbne. 


8.35.. 
8.50.. 
9.05.. 
9.20.. 
9.35.. 
9.50. 
10  05. 
10.20. 
10.35. 
10.50. 
11.05. 
11.20. 
11.35. 
11.50. 
12  05. 
12.20. 


12.35. 
12.50. 

1.05. 

1.20. 

1.35. 

1.50. 

2 .  05 . 

2.20. 


2.35. 
2.50. 
3.05. 


3.20 
3  35 .  . 
3  50. 
4.03. 
4.20. 
4.35. 
4.50. 
5.05. 

5.20. 

5.35. 

5.50. 

6.05. 

6.20. 

6.35. 


Steam 

pressure 

Rauge. 


Temperatures 


Draft  pressure*, 

incnci  of 

water. 


lbs. 

per 

■q.  in. 


Boiler 
room. 


123 

113 

121 

122 

123 

123 

120 

115 

120 

118 

105 

115 

122 

122 

110 

115 

121 

123 

123 

123 

123 

120 

122 

121 

120 

116 

114 

122 

115 

no 

107 
123 
123 
123 
123 
122 
110 
122 
123 
108 
123 


Flue 
gases  at 
entrance 
to  flue. 


81 

490 

80 

480 

80 

5(H) 

81 

5m) 

80 

600 

81 

6tK) 

81 

590 

83 

560 

85 

585 

82 

550 

83 

620 

83 

620 

84 

580 

83 

620 

83 

.595 

81 

575 

85 

475 

81 

530 

81 

550 

81 

590 

82 

560 

84 

O.).) 

85 

fiOl) 

84 

(iOO 

8" 

600 

84 

610 

83 

.595 

83 

580 

83 

555 

84 

555 

84 

610 

83 

570 

82 

620 

82 

650 

SO 

630 

7!) 

650 

83 

490 

SO 

590 

79 

585 

79 

600 

79 

640 

Feed 
Water. 


70 

70 

70 

70-5 

70-5 

70-5 

70-5 

71 

71 

71 

71 

70  5 

70-5 

70-5 

71 

71 

70.5 

70-5 

71 

71 

71 

71-5 

71-5 

71-5 

71-5 


In 
asli-pit. 


71-5 
715 


71- 
71- 
71- 
71- 
71 
71 
71 
71 


At  i 
entrance 
to  flue. 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


-02 

-02 

-02 

-02 

-02 

-02 

-02 

-02 

-02 

-02 

-•02 

-02 

-•02 

-02 

-02 

-•02 

-02 

-02 

-•02 

-02 

-02 

-02 

-•02 

-•02 

-.02] 

-02 

-02 

-■02 

-02 

-•02 

-02 

-•02 

-.02 

-02 

-02 

-02 

-•02 

-02 

-•02 

-•02 

-•02 


•  30 

■  30 

■  30 
•32 

•■32 
•32 
■■32 
-■32 
-■32 
-■30 
-■30 

-  32 
-•.T2 
-•32 
-•30 

-•r,9 

-  ■  28 
-•30 
-■30 
-■30 
-■30 
-■30 
-■32 
-•30 
-•30 
-■30 
-■30 
-•30 

-  ■  30 
-■32 
-■32 
-■32 
-■32 
-■36 
-■32 
-•32 
-■25 
-■32 
-•30 
-■30 
-•32 


425 

485 

386  5 

462 

521-5 

464-5 

453 

4H0-5 

406-5 

490 

490 

453 

469-5 

544  _ 

475  ■  5 

256 

186 

490 

412 

573 

420 

.531 

511 

,521  5 

413 

446 

451 -o 

492  ■.I 

402  ■•" 
444-5 
;i46 

494  ■;; 

422 
560 
456 
441 
353 
393  ■, 
511 
323  ■ 
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8UMMAUY  OF  OBSEKVATIONS 


Date— July  15,  1008. 
Commenced — 8.35  n.m. 


14. 
15. 
10. 
17. 

IS. 

111. 


■2i. 


IN. 
2!». 


Boiler— H.  and  \V.  No.  2. 
Endeil-  6.35  p.m. 

Ce.veral. 


At  Mc'Cill  Cniveniiiy. 
Duration— WX)  niinu. 


3. 
4. 
5. 


Kind  of  .tt''''"' Hand-Hpreading  on  alternate  .iden 

TX's'd.^ned"."."  ""''  ''■""  """'  '^^'"^■'^■-■'''horoug}Ay.\o^v^lM^'i^ 

7.-15a.'n. 

12.30  and  5.30  p.m. 


Fire  cleaned ^  !!!!!!!     7  30  i 


FlEL. 

0.    Kind  of  coal I ^u_^.^*  w'^shed- HillercHt Collier 

7.    Analysis  of  dry  coal  by  weight  (<;;) 

8. 

9. 
10. 
11. 

i:'. 
13. 


lAllerta,  Hillorpdt  Coal  &  Coke  Co' 

iC-770,   H.4-7,  8  =  0.5; 

■    lNi-ll,(),.6)»,ANh=9S 


Calorific  value  of  dry  coal  H.T.U.  per  lb.  . .  .  ,,,,,, 

Moisture  in  coal  an  fir«l  (' ,) 13410 

Weight  of  coal  Pred  (lbs.) . ,^"8 

Combustible  n.^tter  in  ash  and  clinker  (</,) vJ^T. 

Weight  of  clinker  (lbs.) 19-9 

Weight  of  ash  (lbs.) '■'■'■'■'.'.'.'.'.'.'.'.'.'.'.'.". ^^^ 

Air  and  Flue  Gas. 

Air  pressure  under  fire  (inches  of  water) 

"  al)Ovc  fire  "  '• .  .  . ~n 

"  at  damper         "  "  ""n  '^' 

Amount  of  damptcr  otx.-ning ~  t-  ''m 

Tempcr^tture  of  air  in  boiler  hou.se  (°F. j ......!!... '' "" 

o2 

.   578 
=  80-2 


Flue  temiieraturp  (°F.). 


•Analysis  of  dry  flue  gas  by  volume  (^i) .  •  •'  CO,  =  9'2,  oV=9'.9;  CO'-O-?;  >f 

Wateh  and  Steam. 

'I'lniperature  of  feeil  water  (°F.) 

Total  weight  of  feed  water,  corri-ctcd  for  difrerencc  of  ievel'flbs  ) i-Li 

J\:it(r  level  m  gauge  at  start  (inches). .  ' ^'^^[^ 

\\  liter  level  in  gauge  at  finish  (inches) . ,  ■]  ]f 

<  orrcction  for  difference  of  level  included  above  Jbs  i 7  \k 

Niain  pressure  by  gauge  (lbs.  per  so.  in.) ...  ' ,  +-" 

Huronietpr  reiuimg  (inches) ."^" 

"'""' "  "'  '  "^      er  by  gauge  (lbs.  per  sq.  in.). ""fr'^ 

irimcter  (°F.) .  " :±', 


I'rcsMure  in  steam  calorimet  .  „ 
Temperature  in  steam  calorim 


-•9-60 
9 


> 

5  net 


Notes. 

Pro^cate  «»l.v.i,  of  dry  cu.,1  by  weight  -J  \  vXlite  SaTter 5g  J 

lAs'i '9-8 


4. 

5. 
('). 
7. 
8. 
9. 
10. 

11. 


12. 
13. 
14. 

1'), 
IJ. 


17. 

18. 
19. 
20. 
21. 


22. 
23, 
24. 


2). 

26, 
27 

2S 


2% 
30. 
31. 
32. 


33. 

34. 
3J. 
3'), 
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SIMM.VUY  OF  RJ>ll'LT.S 

MikIc  on  B     t«l  W  No.  2  Boiler,  lit  Mrtiill  IniviTWIy. 

To  DcUTiiiiiif  quality  of  (.'ottl.  . 

Kiii.l  of  Fiul— No.  232.  Kind  o.'  Fiirnaci^F ixod  bam,  30%  air  space. 

M.iIkmI  of  titartinit  iin.l  StnppinR  Toxt— .Vllorntttc  (.\.H.M.K.) 

(irate  Surface  (nq.  ft.)-l«-7!».  Water  Healing  Surface  («<j.  ft.)-639. 

SuiHTheating  Surface  («<i.  ft.)— Nil. 
Barometer  at  Ktarl  -2«.) •  tiO.  At  fini»l.-29 •  (».  Mean-2U ■  60. 

Total  Oiastitikm. 

....  15  7, 08 

Dale  of  trial in-CM) 

Duration  of  trial  (hours) ,,-22 

Weiltht  of  coal  as  fired  (\\i».)  ■■■■ "':.  o 

I'ercenlane  of  moisture  in  coal  a-i  fireil -j;,,, 

Total  weight  of  dry  coal  tired  (lbs.) \;;^:^ 

?;:;nS-f' J^ril  n^.se  in  dry  coal  ,' ; )  (,.)  from  amjlyses  12^2;  ((,)  weighed  9:61 
Total  weight  of  cond>uslihle  coiLsumetl,  from  analyses    lbs.)  .    .      -  .  .  ^;*--"' 

Tola!  weight  of  water  fe<l  to  the  iM.iler,  corr.cte.l  for  .hffereiiee  of  level  (lbs.)     17M,0 
Water  actually  evaiwrated   into  dry   Hieaiii   from   actual  feed  water 

temperature  anci  lM)iler  nit^ssure  (11  s.i „  ^    ,,h-\  ..1140 

Kqii'valent  water  evaporated  into  diy  steam  from  and  at  212    i.  (lbs.; -mu 

HolRI-Y    (Jl  ANTITIES. 

Dry  coal  fired  i)er  hour  (lbs.) •        ■  ■  ■      jt  " 

Drv  c.  al  per  .^quare  foot  of  grate  surface  ix-r  hour  (IbH.)      .  .  .    .  ^ {o  " 

Wit  -r  ..val)orate.l  vn  hour  correcte.1  for  quality  of  steam  (lbs.) }'r^ 

Kouivalint  eva|K>rati<m  imt  hour  from  and  at  212    K  UI)m.) ■    ■■  ■■  ■  ■  ■■  ^.  -"»• 

Kquivalint  .-va  ^ration  |H'r  hour  from  and  at  212^  F.  imt  squan  f.K.t  of  vater    ^^^^ 
heating  surface  (lbs.) 

Average  Phessires*,  Tempehati res,  Ea\ 

Steam  pressure  by  gauge  (lbs.     sq.  in.).  .,  .. U   '' 

Temperature  of  feed  water  entering  boder  (.eg.  !• .) ' ' 

TeiiiiMTuture  of  escaping  giuses  from  boiler  (ileg.  !■ .).... . 

I'l-cssurc  of  draft  betwe<'n  daniixr  and  ash-pit  (ins.  of  water) ''  -^ 

Percentage  of  moisture  in  steam "'  ' 

HousK-PoWER. 

Horse-i«)wer  developed  (Item  15-^34J) |'.j| 

Builders'  rated  horse-imwer     ■    ■ ,    , 

Percentage  of  builders'  rated  horse-r-ower  developed '"^  - 

FCONOMIC    UESVLT.-i. 

Water  Mppanntly  evaporated  under  actual  candi'.ion.s  per  lb.  coal  as  fired     ^^  _^ 

Eqmwlieni'.n-!^ation  fr'  1.  and  at  212°  1;.  per  11k  cml  as  fired  (Ite,„  1}  +  '''"'  j^'  l^J^ 

Kq   ivaleiit  evaporation  from  and  at  212°  V.  per  lb.  of  <lry  coal  (Item  11  ^Iten. .,)  Hdi. 

Kquivalnt  ,.vi',K.rali..n  from  and  at  212°  F.  p.r  lb.  <,f  combustible  con.sum.-d     ^^^ 

(Item  1 1  -i-  Item  S) 

Kfficien(  y. 

Calorific  value  of  dry  coal  !)er  lb.  (»  Tl';)   ,,,■  :;  : Ijls,] 

Calorific  value  of  the  combu-itibl"I,"'r  lb-  (H.l. I  .)....  ...^ '      ^, 

KtH.'iei.cv  of  boiler  (ba;-ed  on  combust ibli;  con.-jume.l,       ,  V -'^^^ 

Kffici( ni'y  of  boiler,  including  gratis  (bascl  on  tlry  coal)  ( ,() 

Flue  Cas. 
Drv  flue  gas  per  lb.  carb-m  (from  gas  .maly.^es)  (il)s.) .  .  ,  ■■^■■■j^-  ■-■  ; '^;;  ,', 

"  drv  10.1l  (from  ga.s  analyse.-*)  libs.) ';.■',, 

Projwrtion  of  heat  of        I  ir  escaping  dry  flue  pases  {'/,) '' '    " 
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B 

Time. 
H.04 
H.liO 
!).10 
0.40 
1(1.25 
10.45 

1.10 


2.00 
0.10 


TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  33. 

Daf^July  20,  1908.  Trial  Numbor-G.C.T.  53. 

OBSERVATIONS  OF  GEXEH  ".L  CONDITIONS. 

Notes. 

and  W.  No.  1  boiler  working.     Weather  clear  and  fairly  nam.. 

Tubos  blown "^""^  "'"''*'  "'' '''"'  ™'''  ^"-  ■''•'•     P""^«"'''^.  85  lbs. 
Trial  staried.     Firp  2',  well  burnt  Ihrou-h 
Coal  cokes  a  Rood  deal.     Buildin)j  fire  up  to  4'  to  5' 
horct-d  drauRht  u.sed  under  grate  bars 

""ra'her  dC  an!.", Lk ''"•"'  ""'  ""'  ''''''  ^"  '""'•"  «''-  '^^  ''^  '"-d.    .Sn.oke 
Fire  cleaned.     140  Ib.s.  of  clinker  removed  in  shajw  of  small  .soft  nieces  which  were 

Fire  kept  8'  to  9'  thi.k.     Forced  drauRht  on  as  b.-fore. 

""s*Xe]^Si' hi:  \:^:^  ""'^'"^  ^'■'■^'"•^ '"  ^--  ^-o^'^  "-•> '- 

rmi.shcd  trial.     Fire  a.s  at  start. 


.10 


Clinker  and  .\sh. 

305     lbs.  clinker. 
■S9     lb.s.  ash. 


RECORD  OF  CO,\L  CONSUMED  DURING  BOILER  TRI.VL  No.  53 


Time. 


Slait  O.lOam 

(I  20 

!l  .")() 

Ill  211   . 
Ill  :i5.... 
11.05. . 

11  ■■<:■, 

I.'. 05 

I.'  t.-, 

I -JO, . 

1  I.".  . 

-    10    .  . 
-'  40,  .  . 

.".  111. . .. 
:Mo  . . , 

4.10    .  

4    10    

."i   (Kl 

."i.'iO.. 

11(10 

i;  .'io, ,       

710...  


Weight  of  coal 
fired. 


Durint: 
intrrvfil 


91 

172 

130 

113 

200 

107 

40 

1.34 

50 

80 

112 

203 

225 

75 

04 

238 

52 

84 

f.O 

110 

189 

105 


Total. 


91 

203 

303 

50(1 

70(1 

S73 

922 

1 050 

1115 

1195 

1307 

I.- 10 

17.35 

isio 

1004 

2142 

2194 

227.S 

2347 

2457 

2040 

2S11 


Time 

of 

samphng 

flue 

gases. 


9  10 

9  40 

10.10 

10.40 

11.10 

11  40 
12.10 

12  40 

1  OO 
1 .  30 
2.00 

2  .30 

3 .  00 
3.30 
4.00 

4 .  30 
5  00 
5  30 
0  00 
(1  20 
G.40 


Composition  of  flue  gasea 
by  volume,  per  cent. 


CO. 


7-4 
SI 
10-4 
10-4 
9-3 
71 
0-0 
7-2 
0^3 
5-8 

12-8 
9-0 

120 
S-9 
9-3 

12-4 
5  •  5 
8-0 
81 

10-0 


10-3 
12- 1 

9-0 

,S-9 
" .  ■> 

104 
13- 0 

S-S 
12  S 
13-5 
13- 1 

5  ■  3 
10-2 

7 '.5 

0-4 
10-7 

5-7 
14- 
10-8 
10-2 

90 


•■s-y 


10-1 


CO 


1-3 

01 
2-0 
0-0 
1-7 
01 
0-2 
Ofi 
0-5 
0-3 
0-4 
0-8 
0.3 
0-3 
1-2 
0-3 
1-7 
0-2 
0-4 
0-2 
0-3 


0-G 
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'Ml 


OBSERVATIONS  MADE  DURING  BOILER  TRIAL  No.  53 


1! 


='1 


Steam 

Draft  presmirce, 
incncfl  of 

pressure 

Tcmperatiues 

Water 

gauge. 

"F. 

water. 

apparently 
evaporated 

lime. 

in 

lbs. 

Flue 

At 

interval. 

pci 

Boiler 

Rases  at 

Feed 

In 

entrance 

Iba. 

sq.  in. 

room. 

entrance 
to  flue. 

Water. 

ash-pit. 

to  flue. 

9.10 

123 
120 
117 

82 
82 
82 

.300 
325 
510 

705 
705 
70^5 

-■02 
-02 
-  ■  02 

-•30 
-•30 
-■30 

9  23 

380 

9.40 

393 

9.53 

122 

82    ■ 

520 

70 

-•02 

-•30 

385 

10.10 

122 

81 

560 

70 

-•02 

-•30 

381 

10.25 

120 

82 

600 

70 

-02 

-•28 

320 

10.40 

117 

120 
114 
120 
113 
122 

83 
83 
83 

83 

83 
86 

640 
()20 
(iOO 
610 
370 
123 

70 
70 
70 
70 
70 
70 

on 

+   10 
+   10 
+  •10 
+  ■02 
+  •13 

-•28 
-•25 
-•25 
-•25 
-•24 

483 

10.55 

492 

11.10 

429 

1 1 . 23 

48J.3 

11.40 

470 

1 1 . 55 

302  5 

12.10 

121 
121 
113 
113 

86 
83 
83 
83 

383 
630 
625 
640 

70 
70 
70 
70 

+  •03 
+  ■08 
+  ■13 
+  ■12 

-•24 

—  •  22 

-•■I'd 

-•■20 

476 

12  25 

431 

12.40 

570 

12.55 

541 

1.10 

IIH 

83 

3(M) 

70 

+   10 

-•20 

4415 

1   25   . 

lis 

11!) 

83 
83 

300 
340 

70 
70    ' 

-■02 
+  ■  15 

-  ■  20 

-  ■  20 

1.34 

1.40 

2.53  5 

1.55 

123 

82 

,330 

70 

+  ■05 

-•20 

389-5 

2.10 

118 

82 

475 

70 

:         +^02 

-•20 

.352  3 

2  25 

107 
123 

82 
83 

.300 
(i.30 

70 
70 

'     +^02 
+  •50 

-■20 
-•20 

330 

2.40 

470 

2 ,  53 

123 

85 

630 

69  5 

i     +^30 

-•20 

512.5 

3.10 

113 

85 

625 

69 

5 

+  ■25 

—  ^22 

500  5 

3  23 

lOS 

83 

730 

69 

+  ■25 

-•22 

482 

3.40 

123 

83 

680 

69 

+  ■  20 

-••22 

589^5 

3.53 

123 

83 

()30 

69 

+  ■  30 

-•22 

632  5 

4.10 

113 

S3 

600 

6!) 

+  ■22 

—  ^22 

550 

4.25 

114 

>3 

680 

69 

+    12 

-••22 

441 

4.40 

10(> 

83 

610 

69 

+   12 

-••22 

521-5 

4  53 

ion 

123 

82 
83 

.3.S0 
710 

69 
69 

+    12 

+  ■22 

—  ^22 
-•22 

421 

5.10 

434 

5.25 

121 

83 

630 

69 

+  ■24 

—  -22 

521-5 

5.40 

122 

83 

620 

69 

+  •30 

-•22 

412 

5  35 

113 
102 

82 
83 

3.S0 
460 

69 
69 

'     +^.35 
00 

—  ^22 
-•2(") 

441 

6.10 

391  5 

(■..25 

103 

80 

610 

69 

+  •-'3 

—  •'*2 

262 

6.40 

123 

81 

700 

69 

+  •13 

—  -22 

3.38  5 

6.55 

123 

80 

670 

69 

+   15        -^22 

518 

-.10 

112 

80 

600 
596 

69  5 

00          -22 

438 

1170 

82^8 

69  S 

;     +^12        --23 

17,556      nel 
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Sl'MMAHY  OF  OBSERVATIONS 


Date— July  20,  1908. 
Commpnccd — 9.10  a.m. 


Boiler— B.  and  W.  No.  2. 
Ended— 7. lU  p.m. 


At  MoGill  University. 
Duration— 600  niins. 


C. 


8. 

9. 
10. 
11. 
12. 

i:i. 


u. 

15. 
Hi. 
17. 
IS. 
I'.). 
2(1. 


Genbkal. 

Wn'u^f  dra/t"'''"'' Hand-spreading  on  alternate  si.les 

Tubes'Zned  """■''"''  ^"'^  "^  '"''  '•'•^aning.V.V,.. Thoroughly  oleaned  May,' mi 

Firecieaned..:;::;:::;:;;::::::::;:::::;;:;;;;;5;„Va.m:;i:ioand6:iop:m; 

Fuel. 

Kind  of  coal /^'<J•  33— No.  1  S<>ani,  Belle vue  Colliery, 

l.We.--t  Canadian  CoUierie.-',  Bluinnore." 

Analy.si.^of  dry  coal  by  weight  C^;).  /C  =  71-5,     H  =  4-3,     S  =  0-8 

Calorific  value  of  dry  coal  B.T.C.  per  lb.  .  . '. IN  =  =  1  0,  O.^O-O,  Ash  =  n^5 

Moisture  in  coal  as  fired  (',')..  '-^X  " 

Weigh,    f  coal  fired  (lbs.) ,",^ 

Combustible  matter  in  a.sh  and  clinker  C  ', )  7-  - 

Weight  of  clinker  (lbs.) '.' ' ' 

Weight  of  a.sh  (lbs.) .■.■;; "^*!jj 

oy 

Air  .\.nd  Flue  CJas. 

Air  pres.«ure  under  fire  (inches  of  water) i     , ., 

above  fire      "  •• _   lii 

"  at  dam|)er     "  "  .  .  ,  !  ! _  },, 

.\mount  of  damiK'r  opening  ....  .. 'l',' 

Temperature  of  air  in  boiler  house  (°F.) He 

Hue  temperature  (°F.) . ' 7 

Analysis  of  dry  flue  ga.s  by  vohime  (' <)  .'.CO,  =  8-9;  0=  =  lO- 1,  ■c()  =  0-(i;  ■>s=,SO  4 


21. 


21. 


Water  and  ,Ste.\.m. 
Tei  ;i    r  iture  of  feed  water  (°F.)  pn  o 

To,.,  -./eight  of  fee<l  water  corrected  for  dilT-ience  of  levei  (Ib.s.) '  '  '. 175-,,; 

\\ater   cvcl  in  gauge  at  start   (inches; 45 

\\  liter  level  ill  gauge  at  finish  (inches)  4^ 

(  orrcdion  for  difference  of  level  included  above  (Ib.s.i +,7, 

Neam  jiressure  by  gauge  (lbs.  jier  sq.  in.) i  ^ 

li.iroineter  reading  (inches) .J,,  ;," 

I'lc^sure  in  steam  .  alorimeter  by  gauge  (lbs.  per  .sq.in.) "r,.^ 

letnperature  m  steam  calorimeter  (°F.) .......'...'.'. ogj.- 


i^ 


Notes. 


faith,' 


warm.       "  "'^■^<' """'y  ""'o^'''-     Thw  coal  would  l>o  auilabli- for  a  shaking  gralf.     Wcathor  clear  and 

IT..:.,a.ea,.a,y»i,  of  dry  coal  by  weight  %  Iv^l^^^^Z^]  [[[[.[.l^l 

lAsll 15  5 


I       f: 


lil'iifi 


<il 


ii 


I 


i 

^ 


^ 


J 


I 


If 
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SUMMAKY  OF  RESULTS 

Mmle  on  U  and  W.  Xo.  2  Boiler,  at  McGill  University. 

To  Determine  quality  of  Coul. 

Kind  of  Fuel — No.  33.  Kind  of  Furnace — Fixed  bars,  30%  air  space. 

Method  of  Starting  and  Stopping  Test— Alternate  (.V.S.M.E.) 

Cirate  Surface  (sq.  ft.)— 16-79.  Water  Heating  Surface  (sq.  ft.)— 639. 

Superheoting  Surface  (sq.  fl.) — Nil. 
Barometer  at  .start— 29-89.  At  finish— 29-90.  Mian— 29-90. 

Total  (Jr.\NTlTiKS. 

1.  Date  of  trial 20/7,08 

2.  Duration  of  trial  (hours) lO-l) 

3.  Weight  of  coal  a.s  fired  (lbs.) 2S1 1 

4.  Percentage  of  moisture  in  coal  a."  fired  Cj) 0-H 

.5.  Total  weight  of  drv  coal  fired  (lbs.) 27K9 

6.  Total  ash  and  refuse  (lbs.) 'M)i 

7.  Percentage  of  a.sh  and  refuse  in  dry  coal  (' ; )  (n)  from  analyses  IS -83;  (())  weighid  14- 1 

8.  Total  weight  of  combustible  cimsumed,  from  analy.ses  (lbs.) 22(i4 

9.  Total  weight  of  water  fed  to  the  boiler  corrected  for  dilTereuce  uf  level  (Ib.s.)  .  ..irjo6 
10.  E(iuivalent   water  evaporated   into  dry  steam  frcmi  actual  feed  water 

t'-mperature  and  boiler  pressure  (lbs.) 174SO 

11      Equivalent  water  evaporated  into  dry  steam  from  and  at  212°  F.  (lbs.) 2(  8:.0 

HolllLV   Ql  ANTITIES. 

12.  Dry  coal  fired  per  hour  (lbs  ) 279 

13.  Dry  coal  per  square  f(H>t  of  pi        surface  per  hour  (lbs.) 160 

14.  Water  evaporated  per  ho\M-  ct)ii,(led  for  (|uality  of  steam  (lbs.) 1748 

1.").     Equivalent  evaporation  per  lii^'iv  from  and  at  212°  I",  (lbs.) 20S3 

10.  Equivalent  evaporation  per  hour  from  and  at  212°  F.  per  sciuare  foot  of  water 

heating  surface  (lbs.) 3-26 

.\vERA(iE    PliESSfllE.S,    TeMPER.\TURES,    Etc. 

17.  Steam  pressure  by  gauge  (lbs,  1    sq  in.) 117-0 

18.  Temperature  of  feed  water  entering  boiler  (di-g.  F.) (iij-8 

19.  Temperature  of  e.^cai)ing  gases  fruni  boiler  (deg.  F.) ;')9l'> 

20.  Pressure  of  draft  between  damper  an<l  ash-pit  (ins.  of  water) O-.'iA 

21.  Percentage  of  moisture  in  stcaiii 0(1 

HoKSE-PdWER. 

22.  Hor.«e-powcr  developed  (li.  m  15-r34S) OO-;! 

23.  liuil-Iers'  rated  lior.se-iK)W(  r Of* 

24.  Percentage  of  builders'  rati  d  horse-ix)\ver  developed ICO-.") 

Economic  Results. 

25.  Water  apparently  evai)orate<l  under  actual  conditions  per  lb.  coal  as  fired 

( Item  9 -f- Iteiii  3) 0 ■  2.") 

2i\     Equivalent  evaiHjrat ion  from  and  at  212°  F.  per  lb,  coal  iis  fired  (Item  U  -hltem  3)7-41 

27.  Equivalent  evaporation  from  and  at  212°  F.  per  lb,  of  dry  coal  (Item  1 1  -:-  Item  .'))  7-4S 

28.  E<|uivalent  evaiMjration  from  and  at  212°  F,  per  ;h,  of  combustible  consumed 

(Item  11H-Item8) 9-20 

Efficii'.ncy. 

29.  Calorific  value  of  drv  coal  per  lb.  (B,T,r.') 12:iM) 

30.  Calorific  value  of  the  combustible  FM'r  lb,  (B,T,r.) Hiitt) 

31.  Efl'iciency  of  boiler  (based  on  eombustibli-  consmncd)  ('  '() fjOO 

32.  Efficiency  of  boiler,  including  grate  (based  on  dry  coal)  Ci) -'j^--' 

Flue  Gases. 

33.  Dry  fluo  gas  per  lb.  carbon  (from  gas  analyses)  (lbs.) '-•'  - 

34.  ""  "  of  combustible  consumed  (from  gas  analyses)  (lbs.) 2.vl 

33.  "  "  dry  eoa!  (from  Ka=  rinalv?---)  (lbs.)       '■"*,' I'! 

30.     Proportion  of  heat  of  fuel  in  escaping  dry  flue  gases  (•;; ) 18-7tJ 


pace. 


•639. 


9-90. 


7, 'OS 
1011 
2S11 
.0-8 

•JTsn 

.  'MH 
141 
•-'•J(i4 
1T550 

74SO 

ii8:;o 


ItlO 
1748 
atS.3 

3-26 


17.0 

(id  ■  S 


0  ■.■!:) 

.0-(i 


GO- 

,  ,(i 
ICO- 


(i-2.-) 
7-41 

7-48 


20 


12;;m) 

l4iit:o 
(iOii 


.'<;  ■-' 


22s 


!v.r:! 

18-70 


GRAPHIC    RECORD 


CORD   OF    BOILER    TRIAL. 


Appbndix  II,  Vol.  IV 
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TRIAL  OP  B.  AND  W.  No  2  BOILER  WITH  COAL  No.  233. 

Date-July  22,  1908.  Trial  Number— Ci.(^T.  54. 

OBHEIIVATIONS  OF  GENERAL  CONDITIONS. 


Weather  fine  but  cloudy.     \o. 


Notei. 

I  H.  and  W,  ooiler  working. 


Time. 

7.30    Fire  cleaned  and  made  up  with  No.  233  wanhwl.     Tubes  blown. 

8.3.?    Trial  8tarte<l.     Fire  1  J*  thick,  well  burnt  throuRli. 

9.(K)    Fire  cannot  be  made  more  than  3"thick  with  natural  draft  on,  owing  to  the  coal 
being  of  small  size.     Coal  cakes  somewhat. 

i).3o     Force<l  draught .     Fire  built  up  to  about  G'. 
10  10    Fire  about  (•)". 
11.00    Coal  seems  to  coke  more  than  unwashed,  probably  due  to  moisture. 

I  (X)     Did  not  clean  out  at  mid-day. 

1 . '-'()     Rather  a  lot  of  brown  smoki-. 

5. (H)    Fi'"  about  7',  burninic  down  from  this  to  clean. 

.')  .'JO     r       cleaned.     Very  soft  u>h  removed,  no  clinker.     All  would  go  through  shakinB 
grate  easily. 

6.37    Finished  t.ial.     Fire  as  at  start.      Fan  .xhut  off  0.25.     Ash  removed  was  very 
fine  and  light. 

CUNKER   AND    .\SH. 

199     lbs.  clinker. 
87     lbs.  ash. 


RECORD  OF  COAL  CONSUMED  DURING  BOILER  TRIAL  NO.  54 


Time. 


Start  S  35  a.m 

K..-)3 

'.1. 20 

10  fK),.    ,. 

10,30   

11  00 

II    11! 

11.40 

l.'.-JO 

l-'..-)0..    . 

I.L'O 

1.3,-) 

2. 10 

2.40 

;i,l() 

3  .30 

4.00 

4  30 

4..-)0 

.V20 

.■).40 

li.lO 

7.37 

83—15 


Weight  of  coal 
fired. 


I 


Dmii\(; 
inter''»l 


llf) 

123 

24S 

200 

93 

38 

209 

1.53 

152 

87 

ti8 

173 

160 

12S 

60 

144 

137 

80 

94 

66 

203 

05 


Total. 


116 

239 
4S7 
687 
780 
818 
1027 
USO 
1332 
1419 
1487 
1660 
1S20 
1948 
2008 
2152 
2289 
2379 
2473 
2539 
2742 
2837 


Time 

of 

f^amplinp 

due 

pa.^cs. 


8.40 

9.10 

9.40 

10  10 

10  40 

11.10 

11.40 

12.10 

12.40 

1.10 

1.40 

2.10 

2  40 


Composition  of  flue  gaaes 
by  volume,  per  cent. 


3.10 
3.40 
4.10 
4  40 
5.10 
5.40 
6.10 


I     CO. 

o,     1 

93 

8.4 

12-5 

6-9 

108 

4() 

110 

8-0 

12-4 

7-2 

91 

10-7 

11-2 

7-2 

11-3 

7-3 

S-2 

11-6 

100 

90 

10-3 

8-8 

8-3 

111 

10- 0 

7-4 

7-4 

12-5 

111 

7  3 

8-5 

10-5 

12- 1 

61 

1  •  i 

11-2 

3-5 

16 -4 

s-.-> 

II   2 

CO 


10 
0-3 
3-6 
01 
0-2 
00 
10 
0-3 
0^2 
00 
0-4 
O'l 
II 
0-3 
0-3 
0-7 
11 
0-3 
0-2 
OH 


9-2 


0-6 


F 


73a 


OBSERVATIONS  MADE  DLUING  BOILEU  TRIAL  No.  64 


■  i 

i;1 


'!! 


Stettin  ! 

prcraure  j 

Raugf.   , 

1 
Tom^rnturcf 

Dralt  presHurcB,  ' 
incnct  of 

water. 

Water 
apparently 
evaporated 

TiiM. 

lb8. 

per 
tq.  in. 

Bciirr 
room. 

Hue 
HaM'M  at 
entrance 
to  flue. 

Fi-ed 
Water. 

In 
utih-pit. 

At 
entranre 
to  flue. 

in 

interval. 

Iha. 

105 
107 
110 
98 
104 
IIU 
121 
113 
111 
123 
123 
123 
123 
120 
122 
122 
113 
123 
113 
114 
122 
120 
119 
123 
119 
123 
118 
120 
120 
105 
114 
109 
111 
115 
10() 
107 
7S 
t)S 
120 
103 
123 

82 
82 
82 
83 
84 
84 
85 
85 
85 
80 
8(i 
86 
87 
87 

87 
80 
85 

85 
85 
8- 
85 
80 
80 
8(i 
8»j 
88 
89 
88 
91 
S9 
88 
88 
88 
88 
88 
86 
80 
85 
85 
85 
84 

4m) 
495 

480 

520 

530 

(MX) 

070 

690 

575 

585 

680 

590 

650 

630 

6S0 

690 

610 

660 

575 

.570 

5S0 

580 

590 

670 

650 

630 

555 

590 

620 

675 

625 

620 

630 

660 

625 

(iOO 

430 

590 

685 

S(H) 

630 

71 

71 

70-5 
70-5 
70  5 
70^  5 
70  5 
70  5 
705 
70  5 
705 
70  5 
705 
70  5 
70-5 
70  5 
70  5 
70  5 
70  5 
70  5 
70  5 
70  5 
70  5 
71 
71 
71 
71 
71 
71 

71-5 
715 
71 
71 
71 
71 
71 
71 

70  5 
70  5 
70  5 
70  5 

1 
-02 
-•02  , 
-02 
-  ■  02 
-02 
-r--20  1 
+  •20 
+  •35  ! 
+   10 
+  04 
+   10 
+  •05 
+   10 
+   10 
+   10 
+  •20 
+   10 
+  ■20 
+  ■15 
+   15 
+  •20 
+  •20 
+  •35 
+  •52 
+  •46 
+  ■.30 
+  •20 
+  ■20 
+  ■40 
+  •44 
+  ■50 
+  ■■50 
+  ■70 
+  ■72 
+  •75 
+  •75 

0^0 
+  ■20 
+   15 
+  ■10 

O'O 

-  •  20 
-■20| 

-  ■  20  I 

-  •  20 

-  •  20 

-  •  20  1 
-.20  1 
-•20 
-•20 
-•20 
-■25 
-•25 
-•25 

::| 

-•25 

-•25 

-  •  25 

-  ■  25 
-•24 
-24 
-•21 

-  ■  24 

-  ■  21 

-  •  24 

-  ■  2(1 

-  •  22 

-  ■  24 

-  ■  23 

-■24 
-•24 

-  •  23 
-•23 
-•20 

-  ■  22 

-  ■  22 

-  •  ■j.'i 

-  ■  23 

8 .  35   

S,50 

9  05 

2-'0 
324 

9  20           

4.V.t 

9  35               

307  5 

9  50           

3.59 

10  05           

541  5 

10.20 

10.35 

10  50 

11.05 

11.20 

1 1  35         

540. 5 
497. 3 
31 13 

510. 5 
51 15 
463  •  5 

11  50 

502 

12.05 

12.20 

12  35 

12  .")0 

1  05 

449 
.507 
53S 
4:!S  ■  5 
469 

1   •>()               

410 

1.35 

1  50               ... 

39S-5 

2.05 

2.20 

2.35 

2.^.0 

3.05 

3  •iO           

414 
473 

645 
452  5 
442 
415 

3.35 

3.50 

4  05 

4.20 

4  35           

460 

591    ,•) 

42S 

!       421 

1       4.">5 

4.50 

5 .  05 

5  20           

469 

46(1 

!       4  til 

5.35 

5  50               

:!S4  ■ .'. 

(J ,  05 

(i  20           

6.37 

i        561 

113-4 

86 

609 

!     70^7 

i 

+  •24 

-  ■  23 

j  17,730.:>  v<- 
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Sr.MMAUV  OF  OHMKUVATIONX 
Uato-J„|y  22,  1008.  IJoil-r-U.  and  W.  No,  Z       At  McCiill  Cniv-rnifv 

1.  .Mi'thnil  of  Ntukinff  ti      ■ 

2.  Kin.l  of  draft Hanil-!i|>reudinK  on  nllfrnato  nid,., 

•i.  (  ondition  of  hoiliT  and  date  of  IcuH  i-l.'.ininir  -ri,  ui       .      ■  ■ Korcitl 

».  Tulxs  cleaned <  I.  lining   ThoroUKhly  cleaned  M»v,   IlKW 

.').  I'irc  cleaned "  -iO  a.m. 

'30  a.m.,  j  .10  p.in. 

FlKL. 

"      '■'"''  "'  '■""' ,  ,^"'  ^•«;'  "-u*h<-<i-No.  I  seam,  H,.||,.vu..  f "ol . 

-       ,      ,     .      ,,                                                 '  ""O  •"'•"'<  uimdiiinColliiTKH,   HIairtnore 
7.    AnalysLs  of  dry  coal  by  ivcight  f^) .'>"•''•  1,     II  -  t^l,    .slo.",' 

•H.     Calorific  value  of  (Irv  coal  HT  r    ncr  i ,  >  ^'«  -  1- ',  <>,  =6-2,  .\sh  =- Pi': 

!t.      Moisture  in  coal  a.-i  fired  ( ' , )        ' 129S0 

If).     Weight  of  coal  (invl  (llw.)         'id 

11.     ro.nl..i..til,|,.  mat.er  ,n  a.sh  and  clinker  (';).'. f^'" 

1-'.     "iiulit  of  dinkcr  (lli.s.)  11-5 

i:!.     \\<'iKiit  of  itsh  (11),«.)  199 

87 

Am  .\M)  I'LiK  (;,\.<. 

II.  Air  presiure  iii.,ler  fin    lii.ches  of  water) 

I''-  •■  aLovefire  ••        +0-21 

"j-  "  at  damper         '•  ■•        -0-19 

li      .\Mioniit  oi'  ilaiiipiT  openinfr  -0-2:i 

I  ^.     Teiiiperal  lire  ,.f  air  in  lioiler  lioUHC  (4'  ) *""" 

I".     Mile  teiiiperatiire  CF.l  86 

-n.  Analysis  of  dry  Hue  ^a,  l.y  volimu.  (';,..(•(),  =  9:7,  O;^!,.^:  r()  =  0.6,   S=^ 

W.VTKU    .\M)   StKV.M. 

-y     Tnnperature  of  feci  water  (=F  i 

'^'      VmII^iT'I'"^  ^'''■''  "■""■■•  -•"■•■■'''•"■'I  f"r  diireivnco  of  level  ijl.s  , l^.-la 

-■■■     W,, cr    eve    m  pauue  at  .start  (inches).  '       ■' '"'iO 

■j-     Uater  lev..!  im  ^aupe  at  fini.sh  (incli.'s)       J-'A 

-■       .  ..rrc,.ti.,n  for  difference  of  level  included  above  libs  , ^A 

-L'      N,  am  pressure  l,y  pnipc  (Il,s.  p,.r  m|.  in. )  ■' ,,--'> 

■;'■        ■irometcr  reading  (inches)  H'i'-l 

-'       leinperaturc  in  steam  calorimeter  ('!•'.  1      .,,  .       '  .„'•'•' 

Notes 

''r-ima..„ualy,i,  of  ,lry  eoal  l,y  „ei.l„  ■;  .^X!n:^:!;Z. ^f  ? 

i-^'i' :;::::;:  u  f 


y 


3. 
4. 

.5. 

7. 

M. 

it. 

10. 

11. 
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HIMM.VUY  <»K  Hl-Xl  LTS 

Miulf  on  U  ami  W    No  J  Hoilrr,  at  MrCill  I  nivcrsity. 

To  Di'torniini'  qiiiility  of  Coul. 

Kind  of  I'uci  -No.  iXl  Kind  of  rurniKi  -Kixt-d  I  irx,  30';  iiir  Kpurr. 

MhIkhI  of  Startmn  and  Slopping  TckI  — .Mlirnatc  i.X.S.M.K  ) 

(irate  Siirfai-i'  {ni  ft.)  — ltl-7!».  Walir  lliulinn  Hurfa.c  ih<|.  ft.)— «3l». 

SuiH'rlifat inn  Surf aci'  (ni).  ft. i— Nil. 
BaroniPtiTut  dtart— 1"JH1.  .\t  nni»li--J".»KO.  M.  an— .'U-SO. 

Total  (itANTiTiK*. 

Date  .if  trial 22  7  OS 

Duration  of  'rial  ilioiir^i) .'h-!'7 

Weight  of  coal  ii"  tired  (I1)h. )      -"•*' 

IVTertiluge  of  moisture  in  coal  an  firrtl  {','<) i'^. 

Total  weiglil  of  drv  eoal  fire<l  (lb».) -/•]* 

Total  anh  and  refuse  (Uw.) ■  ■  ■  ■   .  ■  ■      ,„-™ 

I'ereentage  of  ash  and  refuse  in  dr>-  roal( ',,' )  ((')  from  aniilvses  1 4  ■  30;  i.b)  wetghcl.  10-.> 
Total  weight  of  coiiibu.stilili'  consumed,  from  analyses  ilhs.)  ,  ,       ,    ,,  .I-Ia 

Total  weight  of  water  fed  to  the  holler,  eorreeled  for  liitVerence  of  evel  (llw.)     .  1.  (.iO 
Equivalent  water  eva|Mirated   into  drv   stiam   from   actual  feed   water  ,-.„.. 

temiHTalure  and  hoil.r  iires.-ure  (It)s  )  ,  .»  .-    /ii  S \l!i[ni\ 

Equivalent  water  evuimrated  into  dry  »teum  f     ni  uiiil  at  JIJ    t.  (ll)s.) -in'UU 


12. 
13. 
14. 
15. 
16. 


17. 

18. 
11). 
■20. 
2\. 


22. 
23. 
24. 


26. 
27. 
28. 


29. 
30. 
31. 
32. 


;'3. 
34. 
35. 
36. 


llolHLY    (^t 


Drv  eoal  fired  |K'r  hour  libs.)    ^ 

Dry  coal  |>er  square  fool  of  grate  surface  per  ho\ir  (lbs.)        - 

Water  eva|M)rat(Hl  \m>t  hour  corrected  for  quality  of  steam  (lbs.) 

Equivalent  pvaixiralion  per  hour  from  and  at  212°  V.  (lbs.  i 

Equivalent  evaiMiralion  \wr  hour  from  anil  at  212°  F.  per  square  foot  of  water 
heating  surface  (lbs.) 


273 
16-2 
1761 
.  20U3 


Avkra<;e  I'kkssikks,  Tbmi'er.\tih;;s,  Etc. 

Steam  pressure  by  pauce  libs.     !»\.  in.) -n  7 

Temi«'rature  of  teed  water  entering  boiler  (deg.  !■'.) ,j„i 

Tem)HTat"re  «'  •  scapii'.i'  aa.-'s  from  boiler  Ideg.  K.) ™-^ 

Pressure  .11  dr..  '    ^r'tweeu  il.i.'pci  and  ush-pil  (ms  of  water) 0-4i 

Percentage  of  moisture  in  .-team ^"^^ 

Hon.HE-PoWER. 

Horse-power  developed  (Item  15  +  341) ''"■.'' 

Builders'  ratcil  horse-powir ^J'" 

Percentagi'  of  builders'  rated  horsi'-power  developed 101 

KloNOMIC    I{E.SII,TS. 

Water  apparently  evaporat>d  im<ler  actual  conditions  ikt  lb.  coal  as  fired  _ 

(ltem!)-i-Ilerii3) ,■     • ,  ,     'jr' 

Equivalent  evaporation  from  and  at  212°  F.  per  lb.  coal  a.s  fired  (Item  U  +  ltem-O  .  I'l 
F;quivalent  evaporation  from  and  at  212°  F.  ikt  lb.  of  <lry  coal  (Item  11  H-lteiri  .>)  .  1)0 
E(iuivalent  evaporation  from  ami  at  212°  F.  per  lb.  of  combustible  consumed 

(Item  llH-lteni  J<) ^•'"' 

F;fFIi  IK.NCV. 

Calorific  value  of  dry  coal  per  lb.  (B.T.l.) J;''';'' 

Calorific  value  of  the  combustilde  |Mr  lb.  (B.T.T.) J  '^';" 

Efficiency  of  boiler  (based  on  condjustiblc  consumeil)  (',,) 

EUiciency  of  boiler,  including  grate  (based  on  dry  coal)  {.'.'<.) 

Fi.i  E  Cases. 


.5.S- 
.■>(•>  ■ 


Dry  flue  ga.s  per  lb.  carbon  itrom  tras  analyses  1  (lbs.) 


2\  2 

of  coirdmstible  consun'ied  (from  givs  analyses)  (lbs.)  21  ■! 

"  "  drv  cc  al  (from  pan  analy.ses)  (lbs.) ji;-; 

Proportion  of  heat  of  fu(  i  m  escaping  dry  flue  ga-ses  {'"c) ^•'' 


}: 
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1     ! 


I'l   A 


II 


I 


1  11; 


m  I  i 


h    1 


M  i| 


liii 
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TRIAL  OF  B.  AND  W,  No.  2  BOILER  WITH  COAL  No.  34. 

Diil.— July  24,  190S.  Trial  Xun.bor-G.C.T.  55. 

OBSERVATIONS  OF  OKNEHAL  CONDITIONS. 

Notes. 

•tuff.  "  '""^  ^^    ■''°'  '  ""'""  »■'"•'''■'«      Ooj-  fi'"^^  "">'  •■I'"-    Uoiler  refilled  July  23.    Coal  conlmn.  much  .mall 

Tiiiic. 

7  ;iO  Firo  cloaiUMl  and  nm.lo  up  with  No.  34  coal.     lVe.s,sure,  90  lbs  per  square  inch. 

( .40  I  ubes  blown. 

S.4()  Trial  .sta..cfl.     Fire  2"  thiek.  half  b\iint  Ihroueh 

!l.4o  Fan  on.     Fire  4"  thick. 

111.  !•">  Fire  built  up  to  7".     C'o:il  cakes  a  little. 

10.30  Not  niucli  smoke. 

1 ! .  10  Seems  to  cake  coiisiderablv. 

12  .•!()  Cl..aiic<l  lire.     Most  of  cliiiker  consisted  of  a  small  ash,  nothing  .sticking  to  bars. 
W  ould  have  been  very  suitable  for  shaking  crate 

2..")0  Fan  stopped. 

4.00  Fan  on  again. 

.5.30  Fan  olT.     Fire  cleaned,  little  clinker,  nearlv  all  ash  removed.     .Ml  small,  nothina 
sticking  to  grates.  " 

0.40  Trial  finished.     Fire  as  at  start.     120  lbs.  of  ash  raked  from  the  a.sh-pit. 

C'l-INKK.H    .\M)    .\sl(. 

300     lbs.  clinker. 
120     lbs.  ash. 


RECOUD  OF  COAL  ( ONSIMED  DFUINC  BOILER  TRIAL  No.  oo 


Time. 


Start  S,40a.m 

S..50 

<) .  2,5 

'.t .  .5,5 

10  1.5 

10.  K) 

11.10 

11.40 

12.10 

12.30 

1 ,  00 

1.1.5 

145 

2.15 

2  25      . 

2 ,  55 

3.25 

3 ,  55 

4.20 

4.50 

.5.20 

e.(X) 

6.40 


V.'cight  of  coal 

fired. 


During 
interval. 


85 
llil 
202 
107 
149 
147 
112 

89 
102 
181 

50 
223 
154 

98 
101 

94 

St) 
104 
157 

57 
105 
157 


Total. 


704 
851 
963 
1052 
1154 
1335 
1385 
1608 
1762 
1860 
1961 
2055 
2141 
2335 
2492 
2549 
2654 
2811 


S5 
2l(> 
448 


Time 

of 

.sampling 

flue 

gases. 


s.-to 

9.10 
9.. 10 
10.10 
10.40 
11.10 
11.40 
12  10 
12.40 


1.10 
1.40 
2.10 
2  40 
3.10 
3.40 
4.10 
4  40 
5.10 
5.40 
li.lO 


Composition  of  flue  gasea 
by  volume,  per  cent. 


COt 


0-0 
9-.S 
8-2 
7-3 

12-4 
8-3 
7-9 
0-8 
G-9 
5-7 
60 

10-9 
71 
9-4 
7-7 
7  i> 
90 
9-3 
7-4 

101 


O, 


121 

S'O 
10- () 
11-5 

0- 
ll- 


il 
13 
12 

14-2 
14  0 

8-4 
12-5 

9-7 
12-5 
11  5 
10-5 
10-7 
12-3 


CO 


0.4 
0-9 
0-4 
().5 
0-3 
0-2 
00 
0-2 
0-0 
01 
0-2 
02 
01 
0-7 
01 
0-1 
0-2 
00 
0-2 
1-4 


8-2 


111 


0-3 


!l 


|:M 


)i 


i  i. 


T 


II 


il 
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OBSEUVATIOXS  MADE  DUUINO  BOILER  TRIAL  No.  55 


Time. 


s 

in. 

s. 

.►■;. 
Ill 

"I. 

25. 

it. 

40. 

9 

55. 

10 

10. 

10 

25. 

10 

40. 

10. 

oo. 

11. 

10. 

11. 

25 

11. 

40. 

11 

.).) . 

ll' 

10. 

12 

25. 

12 

40. 

12 

.10. 

1 

10 

1 

25 . 

1 

40. 

1 

00. 

•1 

10. 

'7 

"5 

'} 

40 

:i 

10, 

3 

25. 

:i 

40. 

3 

.■).) . 

4 

10. 

4 

25 

4 

40 

4 

55 

") 

10 

25 

o 

o 

40 

0 

55 

() 

10 

0 

25 

G.40 

Sltam 

prcssiire 

Raiipc 


per 
sq.  in. 


123 
lis 
117 
121 
lOS 
120 
lOS 
123 
119 
120 
lit) 
113 
111) 

lis 

110 

lis 

110 
117 
119 
122 
123 
122 
121 
120 
115 
115 
120 
119 

lis 

llli 
121 
112 
103 

9s 
122 
120 

93 
lOS 
123 
121 
120 


Temperatures 
"F. 


Draft  pressiirep, 

inches  of 

water. 


Boiler 
room. 


S7 
S5 
So 
SU 

87 
89 
S9 
91 

90 
S9 

s7 
S7 
SS 

ss 

90 
89 
93 

ss 

S7 
S7 
S9 
89 
90 
92 
90 
89 
S7 
S7 
S7 
.S9 
S9 
'.10 
8(> 
8(i 
87 
87 
95 
87 
88 
S5 
85 


R;us('.-j  at 
i  entrance! 
I  to  flue.  I 

510 

52i) 
i  550 
I       545 

:   515 

I       015 

'  (iOO 
025 
075 
020 
l>05 
OsO 
(iOO 
OSO 
000 

I   030 

1   500 

i  5  sit 
025 
700 
1)50 
710 
O.SO 
070 
(i05 
570 
570 
570 
,570 
.">(i5 
505 
015 
595 
.■)90 
580 
000 
475 
.590 
590 
(iOO 
010 


ll()-4        88- 


fiOO 


Feed 
Water. 


70-, 

70-, 

70-. 

70- 

70- 

70- 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71- 

71- 

71- 

71- 

71' 

71- 

:i- 

71- 
71- 


71- 
71- 
71- 


In 

ash-pit. 


!      At 
entrance 
i  to  flue. 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


n  ■  5 


ri-2 


-  -02 

—  -OJ 

—  •lih 

-  •  20 

340 

-•02 

-•20 

4 10  5 

-•02 

—  27 

310 

-•02 

-•28 

410 

+  •15 

-•29 

303  5 

+  •15 

-•29 

484  •  5 

+  •15 

-•30 

4tK)5 

+  •15 

-■30 

450  5 

t12 

-•.30 

481  5 

+  •10 

-•30 

471  5 

+  •12 

-•30 

503^5 

+  •10 

-•30 

443  5 

+  •15 

-  •  29 

411 

.,-•30 

-•29 

.540 

i-  ■  25 

-  •  29 

492^5 

O^O 

—  •  28 

301 

-^•15 

-•2S 

242  5 

-•28 

-^•10 

-•28 

553 

■—  ■  !  !.') 

—  •  28 

51 15 

-••  l."l 

—  •  2S 

.500  5 

-r  •  i  5 

—  •2S 

524 

-►-•15 

-•,30 

552  ■  5 

+  •02 

-•30 

032  5 

(hO 

-•28 

334  ■  5 

-•02 

—  •  28 

455 

-  •  02 

—  •  2S 

394  ■  5 

-  •02 

-  •  28 

44S 

-•OJ 

—  •'JS 

.i92 

-r^05 

—  •  28 

351  5 

4-.  14 

-  •  28 

423^5 

+  ^0S 

—  ^28 

580 

.^•08 

-  •  28 

414 

+  •08 

-•28 

344  ■  5 

+  •05 

-  •  28 

105  ■  5 

-•02 

-■20 

1   370 

-•02 

!   -  •  2f> 

243 

-  •  02 

—  •  27 

1   283 

-•02 

-  •  28 

440 

-•02 

-  •  28 

,384 

+  •07 

—  •  28 

17,018 
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SUMMARY  OF  OBSEHVATIONS 


l):it( — July  21,  IOCS. 
( 'oriimenced — 8.40  a.m. 


Boiler  -B.  and  V.'.  No.  2. 
Ended— 6.40  p.m. 


At  McGill  I'nivcrsity. 
Duration — GOO  mins. 


Genkhal. 

Kin'l  of  dLtt""!'"" Hand-.preading  on  alternate  .ide« 

Tubl's'iwd"""''  ""■'  ■''*'' °'  '^'  '^••^aning.-.  .•.•.••.  .Thoroughly  cleaned' Mav^l^i;^ 
^'■"^''■"'"^ ■••■■■■■■-•:•■:•:•  ■■•■•;.-7.-30a.m.;V2.;iOandy^ 


tl.     Kind  of  poal. 


10. 
11. 

12 
l.i. 


seam,  Denison  Colliery,  Inter- 

md  Coke  Co.,  Dcni.^oti,'  .\Iberta 

C  =  G8-,-),      n  =  4-(,     S  =  0-4 


Fuel. 

No.  ;M-No.  2 

^national  Coal  and 

Analysisof  dry  coal  l)y  weight  (',').  ,        -      ., 

<  al,  .rific  value  of  ,  1  ry  coal  B.T.  U.  per  lb N'.  =  1  •  0,  O,  =  6  •  ;j,  Ash  =  1  <J  .S 

-Mni-tun?  in  coal  a.s  fired  (('A  ll<.iii 

Wriuht  of  coal  tired  (lbs.)  '. "•••'O 

(oMibustible  mailer  in  a.sh  and  clinker  (' ,).    To  i 

(Uw  ^  ^'"         18-6 

•M)'^ 

120 


WcJKlit  of  clinker  (Ib.s.). 


\\(  icht  of  ash  (lbs.) 


H. 
I.'). 
1(3. 
17. 

IS. 

lit. 
I'O. 


Aiit  AND  Flue  Ga.s. 

.\ir  pre.  Mvo  under  fire  (inchi     )f  water) ....  .  n  o- 

aboyefir. ];;; +    'IJ' 

at  damper        "  "  ....      n  ."u 

.Amount  of  damper  oponinij.  .  ~  !■  "■'ii 

Temperalure  of  air  in  boiler  house  (°f!)  .  .'. J;,''!! 

Mue  temperature  (°F.) ^':;- 

.Vnalysis  of  ,iry  flue  jias  by  volume  (<";  )'.C0,  =  S.'2.'  (i.^lV.V  '(•fV-n.-,  '  v  -^so  4 


(^•)..C0,  =  s'2,'  ()i=Vl-V,'cd  =  6-:i,'  X- 


."1 


Wateu  and  Stkam. 

-1.  Temjjerature  of  feed  water  l^'' ) 

■"'x  \V.'w  V'*'V"^  ^'"'''  "'"'"■'  '■"'•■■"'^f^^'  for  ditTerence  of  ieveV{lbs.)V. nois 

-■,■  i,."*"^  '''^i''  ''>  K'i"tf  »'  start  (inches)  '   ^'.r 

-_t.  \\  ater  li'vel  in  gauge  at  finish  finches)  ''/f 

....  (  i.Teclion  for  ditTerence  of  level  included  above  (lbs.) VoA 

-ij.  Neam  pre.s.,ure  by  gauRc  (ll)s.  p,-r  .s...  in.) .  .  i  ,t"^Y 

-. .  Haromcter  reading  (inches) .  .  ■«>  nl 

"n  ■'■■I'-'^iirc  in  steam  calorimeter  bv  gauge  (lbs.'  per  'so.  in' )' ,  r  7 

-  '  leinperatiire  m  steam  calorimeter  ("F.).  ...Jq'; 


Notes. 

U. ul.l  bo  very  suitable  for  a  shakiug^meWVathe^Tm;ar:.Pclea^^^^^      ren.ovod,  not  adhcnng  to  bars  at  all. 

Proxin,ato  nnalysi,  of  ,lry  ooal  by  «-oi«l,t  %  }  VoTa'uJo  ^.","0/.-. ''s'l 

(Ash fg  8 


'  H 


*i  'i 


s. 
<). 

10. 

11. 


1-'. 
i:!. 

14. 
IT). 
10. 


17. 
IS. 
lit. 
■2i). 
21. 


23. 
'.'4. 


L'a. 

20. 
27. 

28. 


29. 
30. 
31. 
32. 


33, 
34, 
35 

30 
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SIMMAUV  OK  KKSILTS 

Made  on  H   and  \V    No.  2  Hoilcr,  a.  McCiill  I'nivcrhity. 

To  Determine  (iimlity  of  Coal. 

Kind  of  Fuel— No.  34.  Kind  of  rurnacc— Fixftl  burs,  30%  air  space. 

Method  of  Starting  and  Stopping  Test— Alternate  (A..S.M.1;.) 

Grate  Surfaee  (s(|   fl.)-10-7!i.  Water  lleatiiiK  Surface  (hcj.  fl.)-03<J. 

Superheating  Surface  (sq.  ft.)— Nil. 
«aroineteratBtarl-:!0  0'J.  At  finish— :J0- 00.  Mean     .i004. 

'loTAL   (iUANTITIES. 

Date  of  trial 24  7  OS 

Duration  of  (rial  (hours) ';;^"-"' 

Weiilht  of  coal  a.<  tired  llhs.) -»'' 

rereenlaue  of  luoi.-^lure  in  coal  as  fired  (',) •'„„ 

Total  weijilit  of  dry  e<val  tired  (ll.s.) -^»:' 

Total  ash  and  refuse  ill)s.) ;  '  '  '   A; ',; '  :,\'  '  '  •  u    T  iw"'u' 

I'ereentaKC  of  asli  and  refuse  in  dry  coal  C;.)  di)  from  analyses  24-3;  {h)  weighed.  IS-. S 
Total  weight  of  (•oi.ii)UstihU  consunie'l.  from  ai.alyses  (lbs.) ......  .^  .  .  .       -'    ' 

Total  weight  of  water  fed  to  tlie  boiler,  corrected  lor  dilTeronce  of  level  Uus.)..  liOlS 
Iviuivalcnt   water  evaporated   into  dry  steam  from  actual  fecfl  water 

temperature  and  luiiler  pressure  (ll)s.) ...  •••■■•■  ■  •  •  ■  • ,\^,°'j" 

K(|uivahnt  wati  r  evaporated  into  dry  steam  Irom  and  at  212    t.  (lbs.) -011U 

llol  Itl.V    (Jl  ANTITIKS. 

Drv  enal  tired  p<  r  hour  (Ihs.) ';:"'■•. 

Dr'v  ciud  oer  .scpiari'  foot  of  grate  surfaee  \h  r  hour  (lbs.)    ■•-■■■ \]'.'", 

Walter  evaporated  per  hour  ecjrn'Cted  for  ((uahty  ol  steam  (lbs.) H>,). 

iMiuival'iit  evaporation  per  liour  from  and  at  212'  !•'.  (lbs.) -0!  1 

lifliiivalnit  evaporation  per  hour  from  and  at  212°  F.  per  square  foot  of  water         ^  _ 
hiatinj;;  surfaee  (Ibs.l ''■  "' 

.\\EHAiii;  I'lticssUKKs,  TKMi'i;nATi  !ii;s,  Etc. 

Stcan.  i)ressure  liy  (laup'  (lbs.  ,   scp  in.) - ^-^^f, 

Temperature  of  feed  water  enterinji  boilrr  (defj.  1.) ' '  ■. - 

Temperature  of  eseapinn  uases  from  boilir  (deg.  V.) OUtj 

I'ressure  of  draft  between  datiiper  and  a.-,h-pit  (ins.  of  water) J)-*. 

I'ereentatse  of  moisture  i!'  steam "'' 

HoIlSK-1'oW  EU. 

lIorse-ix>wer  develojied  (Item  \5-rS4l) 5S-1 

Huild.^rs'  rate.l  horse-power ''"J 

Percentage  of  builders'  rated  horse-jiower  developed Ji 

KcoNOMic  Kesllts. 
Water  apparer.tlv  evajMiratcd  under  actual  conditions  per  lb.  coal  as  fired 

(Item  i.t  +  lteiii  3) •  ■  ■  ■  ■  ■ ,■,■■■   o' -■','- 

Kquivalenl  evaporation  from  and  at  212'  F.  p<T  lb.  coal  as  fire<l  (Item  1 1  -Hltciu  3)  ^  ■  I , 
ICquivah'nt  evaporation  from  and  at  212°  F.  per  lb.  of  dry  coal  (Item  U  H-Iteni  o)  ,  ■:. 
Equivalent  evaporation  from  and  at  212°  F.  per  lb.  ot  combustible  consumed 

(Item  114-ltem  S)    '■■'' 

Efficik.ncv. 

Calorific  value  of  drv  coal  per  lb.  (H.T.F.) j '';" 

Calorific  value  of  the  combustible  iter  lb.  (H.T.F.) I-"'V,', 

lOfficiency  of  boiler  (l)ased  on  combustible  consumed)  (%,) _  "; 

Efficiency  of  boiler,  including  grate  (ba.sed  on  dry  coal)  C/c) •'■*•' 

FHF.    (i.VSKS. 

Drv  flue  gas  per  lb.  carbon  (from  gas  analy.--s)  (lbs.) .  . '^^■} 

'  •'  •■  of  conibu.stible  consumed  (from  gas  analyses)  (lbs.) 2ii-.i 

dry  coal  (from  gas  analyses)  (lbs.) •■•';' 

Proportion  of  heat  nf  fuel  in  escapins;  dry  flue  gas"?  (Tc) -'-'•■ 
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.11 


r     .    ;!■ 


11 

i! 


^'1 


I 


I 

I 


333 


TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  234. 


Dati 


n. 

Time. 
7  ;«) 
7  1.'. 
S  10 
!t   Ci 

u  i:. 

IK  :(o 
II  i:> 
II  :iii 

I.'  M 


4  V) 

ti  43 


-  Julv  J",   1!MW,  Tr.,.!  V.       1  /.,.-■•-. 

I  niil  .\iiriil»r  — (i  (  ,  I  ,  ,)li. 

OIWKIIVATIONS  OF  (IKNKHAr,  CONDITION.H. 
Not*!. 

»ml  W   Nu.  I  boiuT  .„rk,n»      H,„.  d.u...-,!  „„  ,1,..  ,,r..vi.,u.  .l,.j  (July  .'«i      W,«ll..r,  fair 
Kircs  <  l.iiii.d  m,{  ,„.i,|,.  „|,  „il|,  \„.  J.il  roal.     I'lv    urr   \|-,  \\» 

I  llllCn  l>|o\MI.  • 

Trial  Marl.'.!,     l.ru  I  J"  al  fr.mi,  h,  II  l.iuiil  llir.mgli  at  ha,  k  .-  with  a  litllr  H,,,,,. 
lir,.  k..|>t  I  ....  al»,u.  ."  ,„  ..;-.     r.,„l  |,.,„K  v.TV  „„all  Mutl  ' 

lliirk.,u.,||.rr(ualmm:r      N.,tM,,irl>M,,.,k..,lml  «lmt  ll.m.  k    N   v.TV   l.h.rk 

t  ..111  rok.s  ..  lull,..     A  lin.r  unitf  «,„il.l  hu  Lcttrr.  ^ 

lire  alMMil   l  . 

I',iii'i',l  ,lraii|£lil,  ImiMiiiu!  fir,'  up. 
I'll,-  7"  to  S'  ihji'k. 
I'irr  flcaniMl.     Kan  ,,|T  f„r  fiv.   imiuil.s.     (  iJnk.T  l.r..k,n  im,  „„,!  ,.a,ilv  ,-,.,,,„v,.,| 

Full  Ni,i|i|H',l. 

Fan  III)  aKalii. 

Fir.  .•l,.aM.,l      (•li.,k.r  .nimIv  r.th..v.Hl.     Xoihiti^  Mi.kiiic  to  bar.- 

irial  liiiish.,1.     lir,.  us  ut  Mart.     I.'O  Ihs.  lii,..  a-h  r.i„.,v,,l. 

'   I.INKKU    .AM)    .\s||. 
Iiil     U.S.  clirik.r. 
l-'i»     IIh.  a.^h. 


HECOKD  OF  COAL  CONSIMKI)  DCiUNd  |l()l|.i;i(   IKIAI.  .No    .,.) 


Time. 


Wiinht  of  coal 
fired. 


During 

illtlTVlll. 


Total. 


Tiii;i' 

of 

■Hampliiij; 

gas(\s. 


I  otiiponition  of  fli;i.  gaaea 
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SUMMARY  Ol'  ItESULTS 

Ma<lf  on  B.  and  \V    No.  2  Boiler,  at  MoC.ill  University. 

To  Di'turniino  <iualitv  of  Coal. 

Kind  of  Fuel— No.  234.    Kin<l  of  I'urnace— I'ixc.i  bars,  30%  air  spare. 

Method  of  Starting  and  Stopping  Te.-it— Alternate  (.\.S.M.K.) 

(irate  Surface  (sq.  ft.)-ir.-7<l.  Water  Heating  Surfaee  (sq.  ft.)-t.39. 

Superheating  Surface  [sq.  ft.) — Nil. 
Barometer  at  .start-JU ■  80.  .VI  linish-29 •  72.  Mean-29 •  76. 

T()T.\I.  (ir.VNTITIK.-i. 

_         ,     .  ,  27, 7,  OS 

Dale  of  trial j,j.„- 

Uuralion  of  trial  (liour.s) „_^'., 

Weight  of  coal  aii  fired  (ll)s.)  .     ,  • "  ■'  7 

Percentage  of  moisture  in  coal  a.i  (ned  ('  <  ' _;'^^ 

Total  weight  of  drv  coal  fired  (lbs. J -.,^'j 

Kc;';;t>'^'vshandr!^;Lindryeoai(';)^ 

Total  weight  of  combustible  eon.sumed,  from  analys.'S    lbs.).    .  .  .  •      ■  •    ^  --:" 

Tolld  weight  of  waur  fed  to  the  boiler,  corrected  for  difference  of  level  (lb..) ,    .l.SoS 
Equivalent   wat<-r  eva|«)rated  into  drv  .steam  from  actual  feed  water  ^_^^^ 

temperature  and  l)oiler  pressure  (lbs.) ■••■■„■  ■  ■  -    .']-,, 

Equivalent  water  evaporated  into  dry  steam  from  and  at  212    I.  (lbs.) -n.)U 

lloVUI.V   t^l  ANTITIE.S. 

Drv  coa'  fire.l  per  hour  (lbs.) .  ■  • jT    ' 

Di'v  coal  per  sciuare  fool  (jf  grate  surface  i)er  hour  (ll)s.)  ■■■■■■■■ '  , 

Water  .  vaporated  per  hour  corrected  f<,r  (luality  of  ^'i;'!"  ('us.) ,'   ^■ 

l-'ouivahMit  evaporation  per  hour  from  and  at  212    K  (lbs.) ,■  ■  ,'  V       ,'  .'    " 

Elltiival.M.t  ..vaporatiot.  per  hour  from  and  at  212°  F.  per  s,,uare  foot  of  water    ^    _^ 
hi-ating  .surface  (lljs.) 

AvEit.\uE  I'REssvnK.s,  Tempek.\tuues,  Etc. 

Sti'am  i)ressure  by  gatige  (lbs.  /  sq.  in.)    .    .  . •'■ ; 

Temperatureof  feed  water  entering  boiler  (deg.  K   '  '  ;, 

Temperatuieof  e.s(ai)ingga.ses  from  boiler  ((leg  !•.)..  .  ...  .  • ■>-' 

Pressun-  of  .haft  IxUveeii  danqHT  and  a.sh-pit  (ins.  of  water) «'^y'J.' 

Percentage  of  moisture  in  steam 

HOBSE-POWEB. 

Horse-power  developed  (Item  15-r34J) ''"^'.jl 

Builders'  rate<l  hor>e-l)OWer ,    , 

Percentage  of  builders'  rated  horse-jiower  developed "  - 

EcoxoMie  Results. 
Water  apparently  .vaporated  under  actual  conditions  per  lb.  coal  as  fired     ^     ^^ 

Equ,!Xi'XS.u!onfron.andut212;F;p.:rlb.co.d^ 

Equivalent  evaporal  ion  from  an.l  at  212°  F.  per  lb  of  .Iry  coal  ( ll.m  1 1  ■=-  Item  .))  ,  ■  >  ' 

Equivalent  evap..ration  from  and  at  212°  F.  per  lb.  of  combustible  consumed         ^^ 

(Item  U+lleiiiS) "' 

EFFIClENrV. 

Calorific  value  of  dry  coal  per  lb.  (B.T.U.).^.  _. jj'^'l 

Calorifio  value  of  the  combustible  per  lb.  (B.l.l  .).  ,  .  .  .  ■■■ ';,    . 

Efficiencv  of  boiler  (ba.sed  on  combustible  consumed)  ( /c). •..  ' 

Efficiency  of  boiler,  including  grate  (based  on  dry  coal)  (<,c) "  ' 

FH'E   C1ASE8. 

Drv  flue  gas  per  lb.  carbon  (from  ga.s  analyses)  (lbs.) ,      ^  .  • -^  ■ -;^''  ,' 

••  of  combustible  consumed  (from  gas  analyses)  (lbs.) -o  ^^ 

dry  coal  (from  gas  analybcs)  (lbs.) 1  '. 

'.     I'roportion  of  heal  of  "fuel  in  escaping  dry  flue  gases  (%) ' '    ' 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  31. 

i:)att'— June  5,  1908.  t>  ■  i  v      .. 

I  rial  NumbtT— G.C.T.  34. 

OBSERVATION.S  OF  GENERAL  CONDITIONS. 
Notes. 
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I.illl                  '"i 

!.'^ :::i 

St  cum 
pressure 


Temperatures 
°F. 


Ibx. 

ptr 

sq.  in. 


121 
120 
121 
12,{ 
121 
121 
121 
122 

123 

114 

122 

123 

111) 

121 

121 

121 

123  : 

123 

121 

120 

120 

123 

123 

123 
112 
122 
123 
123 
123 


Boilrr 
room. 


79 

Til 
"!» 
7!» 
81 
.SI 
S3 
S3 

s,-, 

S.j 
K.-) 
S3 
S.-1 

sr, 

SI 

SI 
S7 
S7 
S.-| 
.S.j 


S.-) 


SI 
!I3 

«7 
S3 


riuc 

Kast'8  at 
tnfranre 
to  line. 

.'■.3.')  ! 

.140  I 

.'520  I 

SIm  I 

540  I 

r,U) 

520 
.525 
.")(H)     I 
4itO    I 
4.S0 
4S0    I 
4'iO    I 
4.->()    I 
4S0 
4tiO     I 

540  ; 

520    ! 


500 
.'.00 
570 
510 

.".SO 

(ir.0 

('.SO 

(;4ii 

til  10 
5so 


5!I0 


oS-o 
5!) 


59 


Draft  pre88urc8, 

inches  of 

water. 


Feed 

Water. 


.VS.. 5 
.".s.-, 
58-5 
5S 
5S 

(17 .5 
57  ■  5 
5.S 


5S 
5S 
5H 
5S 

5S 
5S 

5S 
5S 
5S 


In 

!i.sh-pit. 


00 
-•05 
-•05 
-•05 
-•03 
-•02 
-•02 
-•02 
-■02 
-•02 
-•02 
-•02 
-•02 
-•02 
-•02 
-•02 
-•02 
-•02 
-•02 
-  ■  02 
-•02 


At 
entrance 
to  flup. 


-  •  2(1   ; 
-•2(1 

-•25 
-IS  : 

-■ISi 

-•IS  ! 
-•IS  I 
-■15 
-  •  15 
-•15 
-15  I 
-15  : 
-•IS  : 
-IS 

-IS 

-•is 

-•IS  i 

-  ■  I.s 
-•III  : 


-  • 02        -  • 23 


(10 
(10 


-•02 
-•02 

-■02 
Oil 
!)•() 
0-0 
0-0 
0() 


•23 


-•20 


■2(1 


-■24 
-■20 


Water 

apparently 

evaporated 

in 

intervaJ. 

lbs. 


J 


4(10 
472 
(117 

4!)(J.5 

410 

4!Mi 

5(1!» 

5S4 

430 

627 

2(iS5 

207 

370 

375  5 

343 

301 

.•.00 

407  5 

410 

30il 

3S0 

4(12 

3S1 

422 

325 

404  5 


8J— 19 


w- 
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fl 


I    J 


SIMMAUY  OF  ((IIHKIIVATIONS 


|);lt.    -Jim.-  .".,  1!MIS, 
('(iiiiliHIircil  -  **  I'l  li.Ill. 


H.iil.r  -B.  mill  W.  No.  2. 
Kii'ltil— 0. 15  pill. 


Al  MpfiHl  I'liiviT-'ity. 
Uuration— (MMI  iiiin.«. 


(iKNKRAL.. 

M.  ,i„  1  of  MokmK     nun.i-.,,r.aiii..«  on  "i"""»^';;i;J;;^ 

Ml,;l:l"['l»Ml,  r  an,l  .la.r  of  laM  .-iLuninR     .      .  .  .T..orou«hly  .Uaiu.!  M,:y.^  nm 

;'>'"V''"'"V''' .' . ; !-  o(i .1.111.5 50 1..III. 

1-  iri'  ell  !ll>.''l     


ir.|i 


I'l  KI,. 

Coal   No.  .Tl— No.  :i  mini',  Miclii  1  ColliiTV, 
,Crow«ii(st  l'a«-<  <'oal  Co.,  I'lriili',  B.C. 

(•=.7.v.-.,     H«»:i,    s-n-,-. 

.\nal\>i-'of  dry  roal,  \>\  w.'inht  {' [) ,N,  =  1-'-',  ()j=-(10,  .\sli  =  12j^5 

Calorific  valiir  of  .liy  cnal  IVIM'.  i»t  11) ''',-,'." 

Moi^liirc'  in  I'oal  a-  lirnl  ('  ,  .1    .j-jp 

W.iKl.t  of  ro:,l  liivl  lllis  )    .  ^         ,  .    ,:,.') 

Coinliii-litil  ■  iiuiilci-  III  a.li  anclrlinkiT  (   ,  ) j.,,, 

Wriitlil  of  cliiiUrr  ilhr^.) yj. 

Wcinlit  of  ukIi  (ltiH.,i 


ti.     KiiiM  of  coal 


s. 
'.). 

10. 

11. 

12. 
l.i. 


14. 

U). 
10. 
17. 

IS. 

in. 


.\iii  ANi>  Tlik  <!.*^<. 

, .  -no.' 

-0-ls 

■  ■  ■  ■  ■ -0-:'o 

Variou.- 

\nioimt  of  (laii.lxr  oiH^nin)!  _     >^| 

Tcniiicralurc  of  air  in  tioilcr  liousc  (I'.) u 

line  IciiipiTaniri'  iM'M '    .  .  '       ,:\  '  no'/.  '    n  w   f -o-0. 1    V  =sn.'i 

Analysi.s  of  .Iry  Hue  ga.-  liy  volume  (' ,  ) .    .<  <)!  =  0-2,  (),  =  9S,  CO-0-1,  >  =n) 


Air  prisstiif  iimlcr  fire  (inclic-  of  water). 
"  iihove  fire 

al  ilaiiiixT 
.Amount  of  daiipir  o|H>nin(! 


r  r 

.    i 


\\  \Ti:n  .\xi)  Stk.\m. 

21.  Temperati  f  feed  water  fK.)    .  .  _.  r,        i.n.Vi 

22.  Total  «<■■        .if  feed  water,  eoirect.d  for  dillercnce  of  le\(  1  (lbs.). 

23.  Water  \i         ii;  iJaUKe  at  start   (iiiclie:^) 

24.  Water  1       i  in  gauiie  nl  finish  linclies)      ,  ■  ■    •      ; 

2.'>.  Correelioii  for  dilTiri  nee  of  level,  included  al.ove  (ll)s.) 

2fi.  St(aiii  pre,;.siire  by  caiiije  i Ihs.  per  .sir  in., I 

27.  Haroiiieter  n  adiiiK  i  inches ) .■     ■ 

25.  I'res.-ure  in  .sleaiii  calorimeter  liy  RilUKe  ll.is.  per  si),  in.) 

29.  Tc.iiMcraturc  in  sieani  calorimeter  (°1".) 


.ls2:;:i 


-Ill 

no-Ill) 
.  !.■)    1 
.    ,Jil 


Notes. 

I  t>o  sliied  from  lime,  to  linn' 


Tl,l.  roM  ,link,r.  rnnM.I.Tr>l.ly.  ll-  firo  rnquirm^  ^'Vi'Tl^.H'r'  Wi'JhT-o'.n'iol'thi.  coivl  c-.n.l.l  I-  v-r 

'  y\%vii  nirlmn *>2'< 

lTuxin.a,.  ancJysU  .,f  .try  c  al  l,y  w-igl.t  --;   'J;^''^"'"^"'';;:  [  [  [ ; ;    u'-l 
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SIMMARY  OF  RESULTO 
Ara.io  on  B.  and  W.  \o.  2  HoJIor  ut  MrPill  r  ■ 
To  Determine  quality  of  Coul  *^'^G,11  L  n.veraty. 

Kind  of  Fuel— \o.  31.  ,-    ,    , 

Me-hod  of  Starting  and  .Stopping  Tost-ALt!":(l''^!'l^'f  '""'  ''''"  "'^  ^P-''- 
(.rate  Surfaee  (sq.  ft  )— lG-79  ^"Prnate  (A.S.M.K.) 

,,  ,  Superheating  Surface  (Ju7  xT'"'^  ^''''''"'  ^''*-  f'-)-«39. 

Barometcrat  start— ."00  i  '•;"  '-^'l- i*)— -Nd. 

At  ftni,sh— 29-96.  ., 

Mean— 30  00. 

1.  Date  of  trial...  '"tal  Qf.,NT,T,i:.s. 

2.  l>;iration  of  trial  (iioursK  .'  '.'. r,/fi  ^s 

■i.        .■■sl.t  of  eoal  a.s  fired  (L.). •'(f.'f^, 

4.        ereentage  of  moisture  in  eoal  a.,  fire.1  ('  •  i "7^ 

...      1,0  a  weight  of  dry  eoal  fircl  (lb.s  )  ^  "' "n  7 

i'.      lotal  ash  and  refu.se  (lh.s.j       ^       ' .,,'?-^ 

■""'  " """•"'  "°  ■">".l.,„„™„  .„.,„,  i„.p;  ,,^,.'  . , .   .»,» 

J.r     •'.'>  "'"   fi'<''l  por  hour  (l!)s  ) 

l»"ting  surla.H.  (lbs.) ""m  and  at  212    K  ,,„  ,,,1,;.^,.  f^^j  ,,f  ^-ater'  ' 

3*  12 

-     S.ean.  pressure  hy^r^r^'^T?  ''--''-^^-'  «- 

J"  ^^nS;-:: of ::;;i-;!- 'rv"^ R  -  ^.!'%  k, : : ; : n^ 

20      l're.ssure  01  dr^^ft  he^  .11,*^    ''  ^"""  '""''■■•  (''''fr.  F.)        58-7 

2..  ivreentage  o^llJ^tS t^'  ""*'  ''^''■"" '"^  <^f  -''•^) ::::::::::;:::;:;  o'li 

0.5 

.„,  ,.  ^        ,  H0H.SK-P0WER. 

.-r     "o.rsf-power  developed  (Item  15  ^  'ij  M 

-•  .     1  udders'  rated  hor.se-poweT         "  ^^ fi.,  , 

-  '.     1".-.  ntage  of  bu.l.ler.^...  horse-r^wer  de..ioped '■■■'■■■■     6^ 

P  105 

2-,     \V.,.,>r  ,  Economic  Ue.si  lt.s. 

.,;     "      af  ^/J:^^^--'^  under  actual  condition,  per  lb.  eoal  a.  fired 

'• '''"ait\n;:-^r.^""".-^.- -- « "i  ":^atS 

9-53 

•"I     f..i„.c        ,  Kfficiencv. 

3.V    p!      !fi    ^'■\'"'' °f ''O- coal  per  lb   (B  T  FT  ^ 

'1:  Kif!o:;;^;:;:^^f;,;'ij^--i'-HWo  S  i.;'a:i- r  > 13270 

3^-     Klficeney  ;:[  ^^  ti^;  i^^  r^^f^"'^  --uL:d,  (':,, ;::;:;; 15,70 

luiiig  grate  (ba.^ed  on  drv  coah  (<  ■  \         ""•i> 

^         '  '•■<^' 59-3 

33     n-,.  a  Flce  Gase.s. 

II    Dry  flue  gas  per  lb.  carbon  (from  gas  analyses)  (lbs  ) 

35.  ■•  ..         ."//'"nbuM.ble  con.sunied  /from  L  -^nalv-^i  Vju  ' ; 26-4 

30.    Proportion  of  heat  of  h,^"-'  ^^"""  f'^'  ""a'-VHi-.)  (lb"  f     ''""'J-^)  ^!hs.) 23-3 

ftcat  of  fuel  m  escapmg  dry  flue  gases  (%) ! ! !  ] 19-9 

16'5 


I 


;   ii 
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^t.  «    i.«D  W   No.  1  BOILER  WITH  COAL  No.  231. 
TRIAL  OF  B.  AHD  W.  »o.  x  ^   ^rn  &2 


Day  6ne  but  cloudy. 


Notes. 

B.  and  W.  No.  1  boiler  working. 


Coal  con»i8t3  of  very  small  .tufl. 


6.35 


KirceWne.UndB.artea.itl.N-o.  231  coul. 

FinisheU.    Fire  as  at  start. 

Clinker  and  Ash. 
85    lbs.  clinker. 


9*8    lbs.  ash. 


SCOUD  OF  COAL  CONSUMED 


DURING  BOILER  TRIAL  No.W 


lU! 


97 

8.50 137 

0.20 170 

9.50 ir,7 

10  20 114 

10.50 60 

11.05 112 

11.35 158 

1-  )5 "  62 

12.25 194 

1.25 140 

2.05 121 

2.35 70 

2.50 1(10 

3  20 170 

3.45 112 

4.15 iiH 

4.45 60 

4.55 125 

.').30 ;  (iO 

5.40 108 

6.10 I  89 

6  35 
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OBSERVATIONS  MADE  DUUING  BOILER  TRIAL  No.  52 


Time. 


8 

8 

9 

0 

9 

9 

10 

10 

10 

II) 

11 

11 

11 

11 

12 

12 

12 

12 

1 

1 

1 

1 

2 


.35, 

50. 
.05. 
.20. 
.35. 
.50. 
.05. 
,20, 
,35. 
.50. 
.05. 
.20. 
.35. 
.50. 
.05. 
.20. 
.35. 
.50. 
.05. 
.20. 
.35. 
.50. 
.05. 
,20. 

35. 

50. 
05. 

20. 

35. 

50. 

05. 

20,, 

35, 

50,  , 

05.. 

20.  . 

.35   . 

,")().  . 

05.. 

20,. 

35 


Stoain 

pressure 

gauge. 


Temperatures 


Draft  pressures, 

inches  of 

water. 


lbs. 

Flue 

per 

Boiler 

gases  at 

sq.  in. 

room. 

entrance 
to  flue. 

123 
118 
116 
116 
122 
119 
123 
104 
120 
112 
123 
121 
120 
115 
115 
115 
104 
121 
114 
118 
121 
121 
119 
121 
122 
121 
121 
121 
123 

lis 

lOS 

lis 

lOS 
103 
113 
104 
103 
106 
110 
104 
118 


115( 


80 
80 
81 
79 
81 
81 
83 
82 
82 
83 
83 
83 
83 
83 
83 
S2 
83 
81 
81 
80 
80 
79 
79 
80 
79 
79 
79 
78 
78 
77 
7S 
78 
78 


79 


79-8 


560 
550 
525 
5S0 
585 
600 
590 
560 
630 
630 
680 
740 
660 
C.50 
610 
600 
5.51) 
590 
650 
605 
C50 
625 
630 
()75 
(;30 
010 

(i:!0 

625 
710 
o90 
6.")0 
0!M) 
620 
610 
640 
6(K1 
540 
OiM) 
640 
600 
650 


Feed 
Water. 


In 
ash-pit. 


68-5 

68-5 

69 

69-5 

69-5 

70 

70 

70-5 

70-5 

70-5 

70-5 

71 

71 

71 

71 

71 

.1 

71 

71 

71 

70-5 

70-5 

70  j 

70-5 

70-5 

70-5 

70-5 

70-5 

70-5 

70-5 

70-5 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 


021 


70-3 


■■02 

-■02 

-•02 

-•02 

-02 

-02 

-02 

-•02 

•02 

•02 

■02 

■02 

■02 

•02 

•02 

•02 

•02 

•02 

■02 

•02 

•02 

•02 

•02 

■02 

■02 

■02 

•02 

•02 

•02 

•02 

■02 

■02 

■02 

•02 

•02 

■02 

■02 

•02 

•02 

•02 

•02 


At 
entrance' 
to  flue.  ' 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


n 


-•02 


-•30 
-•30 
■•30 
-•30 
-•30 
•32 
•32 
•32 
•32 
•32 
-•32 
•35 
•32 
•32 
•30 
■30 
•25 
•30 
•30 
•30 
•30 
•30 
•30 
•30 
•30 
■.30 
•30 
•.30 
•35 
•35 
■34 
•34 
•34 
•34 
•32 
•32 
•25 
•32 
■.32 
■32 
•34 


•31 


420 

3S6 

416^ 

365 

430 

52b 

482 

262 

57b 

639 

337 

510 

480- 

460  • 

301 

57b 

154 

429 

426 

482 

527 

449 

479 

44'.I5 

401-5 

480 

539 

492  5 

505 

653 '5 

413 

5.33 

457-5 

497 

401-5 

483  5 

189^5 

433 

395 

.357-5 


17,933  5  nc 


^''l 


r  ' 


r 
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SUMMARY  Ol-  OBSERVATIONS 


Diito— July  17,  1908. 
ComnK'nccil — 8.35  a. in. 


lJ..il.T— B.  aiul  \V.  No.  2. 
Lmli'J— 0.:;5  p.m. 


At  McCill  University. 
Duration— 000  mins. 


Genekai.. 

I.  Mc.ho.1  of  poking Han.l-sprcadinK  on  '^l'-n'\J;;;^;;[- 

I    Si;ln^:[\,oiloranddatVof  W  cleaning.      .  ..  ..Thorou.^^^^  olcan.-l  May.  lOOS 

4.  Tubis  dfaned .^j,' .^  ^^     j,,  •:(,  ,„„|  5  30  ,,,,„. 

5.  Fire  tloancd 

Fuel. 

No.  2M;  No.  ;i  ii'ino.  Midul  ColliiTV, 

G.     Kind  of  coal \<'ro\vsncst  1'as.s  Coal  Co.,  F.iiiii;.  lU". 

iC=S2-4,  II=4-S,  S  =  05, 

7.     Analysis  of  dry  coalby  wiMght  Ci) i\;j=  1  .:;,(»2  =  4-S,.\sli  =  ()•'-• 

S.     Calorific  value  of  dry  coal  B.T.U.  per  11) ,  ,, 

(t.     Moisture  in  eoal  as  fired  (' , ) .,m\ 

10.     Weight  of  eoal  tired  (lbs.)      .  .  .  ...  •    •  •  ■  .   vcj.;) 

II.  Combustible  matter  in  a.sh  and  clmker  Ci  J |^- 

12!     Weight  of  elinker  (lbs.) ,j^ 

13.  Weight  of  ash  (lbs.) 

Am  AND  FuE  G.\s. 

,      ,.      ,■     ,         t       ,   ,.\  -0-()2 

14.  Air  pressure  under  fire  (mrhes  ol  walei) -0-20 

!.->  "  above  lire  "  "  — 0-iil 

in!  ••  at  damper         •'  "  j.-,',]! 

17.  Amount  of  damper  opomiiL'^ ,.      -,j,^ 

15.  Temperature  of  air  in  boilrr  liouse  (  !• .) ...  021 

19.  Flue  temperature  ("F.). .  ,  '        ;,    {  /•,',  L,,.  i    (),  =  1o'-l    C()  =  0-,-,   N  =So"i 

20.  Analysis  of  dry  flue  gas  by  velun.e  (,,)  (  (»:-.tl,  »';-  '"  '.  '-^' 

Wateu  and  Steam. 

^V  |::;XeX.:;'fI"d'v^'"  --l:.ed  for  ditTerence  of  U:vel  (R-s!) . : ;      .:.■.;•.::    17^;;' 

23  Water  level  in  gauge  at  start   (melie.-). ,"- 

•.'4.  Water  level  in  gauge  at  liuish  (mebes)     .    .  .  .      ■    ,      _    ; 

2.i  Correction  for  .litTerenee  <.f  Icv.l.  ui^luded  ab„\e  (P)..) ^ j.   . 

•JO.  SleaiM  iiressure  by  pa\'.ge  (lbs.  per  sq   m.) .^^   .^ 

27.  Barometer  rcailing  (indie,^!        - -     . 

2S  I're.^.^ure  in  steam  calorii.H  ler  by  gauc(;  (lbs.  per  sq.  m.) ,^^^^   ,^ 

2'.).  Ten.pirature  in  .steam  calorimeter  ('I'.) - 

Notes. 

-i^^l,;^  ■^^:;;;j-,;:.^;^r,;!.-:i\.^'; n.---;;^^ „^,., 

l>roxin.:ifa.mly.Uofdryr  ..1  by  «vi  ;ht  ■  i  ■^i)^^"';^'':'':\\,,^    ,    'U 


•r 
i     ' 


o  c 


2LdU. 
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i     ■ 


% 


247 

SUMMARY  OF  RESULTS 
Made  „n  H.  .„,,  ^y  x„.  ob,,,^  ^,  „^^,.„ 

'"  '/•••'•■■""■K'  (luality  of  Coal.  ^ 

Kind  (if  Kii,.! — v.,   o-ji         ■•■    ,    ,  „ 

Mh1>o,I  of  SrJZ^l  «,         '^  °  .'•"'nac^-Fixo.l  bar.,,  30-^  air  space. 

""•'•r  Hratintt  Surface  ftifi   ff  ^ nio 

--••■' "--" 'rLT.Kj.i7^"-      ii": 

1.  Dalooftri:,!  '1'.,tal  Qi:ant,tieh. 

2.  IJunili-M  of  trial  (hour.) :  :  ! ! !  !  ; 17,  0/08 

4  ;;,'■"''".  "f  '''"'I  »■•'  f''''l  (ll>^-.) .  .        10-00 

I  T  r'"i''     *"'■  "^  ""''^'  '"•'■  in  ''oal  as  firwl  ( '  •  ^ ^604 

■    '•"""■"'  '"  • •  ""^""'"l  »"  ■".-  -i.  rr..  a,„i  „:,,,.,.:  ,;,.,,■ : ; ; ;  ill" 

;-■       M  coa    firc.lp,il„„;r  (11,..) 

it  w.^;,"';;  .^;;;;;;:i:'r;;:r;-t^-''' 7^...  ,,..,,0,.  <„;;.): : : : : ; : ^^^c 

lo'  1:^:;:;;^:;!':;; ; --- i-  ^  :■  i:^;:r::- r;f  .^pvx  i'"'  ■■■'■■■■■■■■■■  ^^^ 

i».     i.(iim.il,  Ml  cva  x.ialKrii  i„.i-   lui,,.  f,.,,„,  .,„  .  .',-.,"  i*  '  ^      ■> :il25 

iKaiHiK'  .Mirfa...  (II,,,',.  ,  '"  •""'  ="  "'-    I'-  P^'"'  «l"arr  foot  of  water 

3.32 

,-        ^,  ,     •^''-'"^'•K    IVt.sM  ..K.S    Ti;.Ml.KR.^TniKS,    Ktc 

'0      IV.  si   .  ;  "''■■'■'!""«  «««•«  frn.M  l,o,l,T   ,   .^'   .-■   70-3 

-:  1=:;;;^  :!rt:.':.r  ■;;;^;:r;-  ^">"  -"-pi"^ 's:'of  .at..r) ::::::::::::::::;  :^^ 

O'G 

,„,      ,,  H":isK-ro\VKi(. 

-  ■       .uiM,.,-.    n.tni  li,a>;c-|,ow,T. ...  "^ 01-5 

- 1.  1 .  rc<.„,ag,.  of  buii,io,v  rat,.,i  i,or.,  .,,ow.  r  .i..,.  ,op,.,i: ; ::;;::::::::;;;; i^ 

.,.      ,  V-<i':<('Mu-  Kksii.ts, 

-I-     Water  ai)|>ar('ntlv  cvaiKiralcl  on.) i  i-  ■ 

.,.  '.IK'".  ii-Mt.M,  ;i,.  . '.  .  '""'"   """"'  '■""'I'lmns  p<>r  lb.  ,.„:,!  as  firc.l 

-;;.     L'liMvalciit  ova|ioiati<m  from  an.l  n  "f'"  V  ..'  -  ii T  '  V  '  -, 6-89 

,-;.     K-luva  rnl  .vaporalion  fro.,,  an,    ,  "  "o^..-  !"• ' .';  ooa  a.sftro.ldtrn.  1 1  -hI„,„>  3)  8. 16 
-V     l'..in;val,.nt  ..vaporation  f.o.n  an'l  a,-'']-  i'  ,  ,''i|f  .''^  '■'"}'  <"""  ' '  -l'^'"'  5   8-58 

(ilfni  II -litems) "'-    '  ■  l'< '  "'•  "f  <'i.n,l>iistil,|,.  (•otisnint'd 

0-56 

.,.,        ,.  i^KKICIK.Slv. 

-  .     (a  (..,1,0  val,i<.  of  ,lry  ooal  p,.,-  I!,,  ili  T  V  ) 

^  ■'■' 57-9 

;;;|-     Ury  flue  pas  por  lb.  carl>on  (frotn  Ras  ai.ahl^Mlbs  ) 

f  ■■  ■■  ,fca  "i^;:!:'''  <•""'"";»•''  'fron-Kas  analvs..)  (ibs  ) l^l 

^'■'-    i'.oP^.rtion  of  heat  tetl^S  dry'ilue;!^!;:;^)-    '  ■•  ' '        '      •■••■■■• -'l- 4 

'"^   ^'^ 19-4 


5      )       I, 


i 
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TRIAL  OF  No.  2  B.  AMD  W.  BOILER  WITH  COAL  No.  30. 

nuU^Ju„o0.1.H.S.  Tna.Numbcr-O.C.T.35. 

()U.s».ilV.\TI()XS  OF  (IKXKKAL  COXDITIONJ*. 

Notes.  ,  , .. 

,•„„,  v„v  ,r..,Mo,.„ir.v  .,ri«h.  in  ......r.uce,  ,„  lump,  up  ,o  «' wit..  Ur^-  .mount  „(  du,.  .n-l  l»- 

•tuR.     MmoLf  l.Kl.l      W.Mitl,.r  th...  Hn.l  « »ri... 

Time. 
.■>.3() 
7.30 
8.10 
8.45 


12  30 

S.30 
0.45 


Firo  (l.^nnid  out  nnd  mmU'  »V  with  No.  30  coal. 

Tr'u^S-    J';;:rSaUMM.-k.nan,in«consi.ierubly.   Pressure.  90 1.«.     Fire 

l[^::^Uli'Sr^'r^LJ4aS- wi:.:\^iaerah,e  fla.o.      Fire  th.cWcr 
,0  5  t^Ffre 'S;";  'Vrih"'orclmWr.  a.h  and  cinder,  removed.  Clinker  nmaU 
Tria,  i^^dT'^V^^:;  ^^.a?r^i;rir;!r  a«h.  raUed  fro.  a^h-pit. 
Blow-ofT  examined  and  found  tight. 

Cliskeu  and  .Xsh. 
'2'JO     lbs.  eliiikcr. 
101     Uw.  a-sh. 


UK 


ICOKD  OF  CO.VL  CONSIMKD  IHUINC  HOILKH  TKI.M.  N".  3.1 


iH 


Time. 


Wt'iplit  of  coal 
t'.rc'il. 


Diiiil.K 

intcrvid 


Start  S   1">  a.m. 

M  15       -'-^ 

^io     ^ 

10.15 I;: 

WA'>  hi 

1130 ^' 

Mir, /'^ 

12.15 ^!; 

12.45 }•: 

1.15 ;•:; 

14-,                  '•  - 

:>{', Ill 

-'■■15 .,. 

2.5!l -] 

3. 15 (u, 

3  45 il 

4.15 '-'i 

4.45 ■' 

6.05 .'y. 

5  4o ,,,, 

6  45 


Total. 


253 
41H 
5K0 
711 
S35 
S84 
952 
lOOS 
1200 
1315 
1344 
l.i2() 
1607 
1755 
1770 
1803 
l<t62 
20^5 
2172 
''25'< 
2410 
2501 
2653 


Tiiiic 

of 

samplinR 

flue 

ga.se». 


S.50 
it.  20 
>.) .  50 


10 
10 
11 
11 


20 
50 
20 
50 


12.20 

12  .50 

1.20 

1 .  .50 

2.20 

2. 50 

3.20 

3.50 

4  20 

4  50 

5.20 

5  .50 

6.10 

6.35 

Comi)os>lion  «f  H'-''  B"**^ 
l)v  vclunif,  IX  r  <iiU. 


CO. 


70 
100 
10-3 

s-s 
lis 

11-3 

10-3 

70 

10. 1 

6-2 

!i-7 

10- 1 

S-" 

S.6 

10  0 

7-2 

H-O 

7-S 

0-7 

«.)s 

9-5 


Os 


12-4 

7-8 
7-6 

10-7 
"•7 
7-5 
90 

12-3 
8-9 

13-5 

10-3 

SI 

9-9 

11-2 

8-8 

131 

10-5 

12-9 

11-8 

11  2 

8-3 


'  O 


II' I 

(I  I 

(1.1 
(1.; 
{•■< 
{)■. 

(■■I 
(1.1 

(I- 
(1. 
(|. 
I  • 
ti. 


901 


10- 15 


1 

.1)4 


340 


OHSKUVATIONM  MaUK  i)l  |UN(i  UOILKK  TUIAI.   N... 


Time. 


HAS. 
O.IN). 
1>  15 

(»  m. 

(t  15. 
10. (H). 
10.15 

ID  :{■■) 

10  J5 

11  ()l) 

II    15 

11  ;m.  . 

11. 15   . 

12  (It.  . 


I.'  15 
1-'  .')).. 
U'  45.  . 

1  (JO.. 

1   15 

1  30  . 

I   45.. 

■2.m. . 

•-'  15.. 
■-'.30  . 
■-'45.. 
.1  (10.  . 
.•i  15.  . 
M  ;•()  . 
••i  45  . 
4 
4 
4 
I 


(H). 

15 

:>M.  . 

45 

5  (Ml.. 

.".15.. 

5  m  . 

5  45   . 
('>  (HI 
('.15   . 

(i  :io 

(1  45. 


Strum 
Raugc.  j 

per 
sq.  in. 


07 

!W 

110 

110 

no 

IJL' 
110 

lit 
122 

Km 

KMI 
123 
121 
120 

12.1 
122 

lis 

122 
123 
123 
113 
117 

lis 
113 
121 
11(1 
IKi 
123 
115 
Kill 
12(1 
121 
123 
123 
11! 
.S2 
10,-> 
12.-! 
lis 
123 


TemptTatiircs 


I  Draft  iiri'sMirn, 
I        inchca  of 
!  water. 


Boiler 
room. 


S5 

S5 
S5 

H7 
H5 
.S7 
S5 

S7 

Sii 

so 

S<1 
S5 

.S7 
S7 
.So 
S5 
l>5 

s- 

S7 

.S7 

87 

S7 

S!) 

S7 

.S7 

S7 

S7 

S7 

K7 

K7 

S7 

N7 

S7 

.S7 

.S7 

S5 

,s5 

S7 

S7 


114- 


sr..4 


!    Flue 
Ka«>8  nt 

|<  ntranrt 
In  fliii'. 

50(1 

51(1 

5(KI 

520 

570 

(120 

550 

540 

5S0 

,'i!IO 

540 

550 

510 

510 

500 

4<)0 

470 

4!NI 

.■.')») 

4.MI 

4S() 

,■.00 

.5(l!l 

.".Sd 

."..")l| 

550 

.550 

570 

5sn 

.5s(i 

.550 

.530 

510 

52(1 

500 

500 

4l!0 

570 

040 

5<.0    I 

fi40    ! 

53S 


Foed 
Wutcr. 


In 
ash-pit. 


(iO- 

(io.; 
(Ml-; 

(A)-! 

00-; 

01 
01 
01 
01 

f.l 

01-5 

01 -5 

(il-5 

(11-5 

02 

(12 

02 

(.2 

02 

02 

02 -5 

03 -5 

03  5 

0.3 

03 

(i3 

03 

03 -5 

(;3-5 

03 -5 

03-5 

03-5 


-•02 

-■02 

-•02 

-•02 

-    02 

-•02 

-•02 

-■02 

-02 

-■(12 

-02 

-■02 

•02 

-02 

•02 

02 

•02 

•02 

•02 

•02 

•02 

■02 

•02 

•02  ! 

•02  ' 

•02  : 
•02 
■02  ' 
•02  i 
•02  ' 
•02  ■ 
■02  i 
■02  I 


At 

entrancp 
to  flue. 


■>•.}■:, 

-02 

0(1 

-•02 

00 

-•02 

00  ■  5 

-•02 

00' 5 

-02 

60.5 

-•02 

0(15 

-■(12 

(id- 5 

-■02 

•23 
■23 
•23 
■23 
2.3 
■  23 
■23 
•22 
•22 


•  2(1 
•20 
•20 
•20 
■20 
■20 
•20 
20 
20 
■J) 
•21 
•20 


-•22 


•22 

•  2(1 

•  :;o 


Water 

appurcntly 

("vuporated 

in 

interval. 

lbs. 


2*;  3 

41U 

512 

559  5 

514-5 

504 

404 

537  ■  5 

.M>9 

570  5 

017 

3175 

50!) 

4.iS5 

353 

103 

425 

340 

343 

337 

35S 

399 -5 

,521 

5,54 

492 

5.32 

.507 

472 

5fw 

049 

321 

.391-5 

4195 

427  5 

3.S0  5 

297 

2,50  5 

540, 5 

565 

43S5 


01  • 


-■02       --21     isnno.-.  ,„,, 


i 
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■• 


■■} 


•3 


SIMMAUV  <»I'  (»I».SKUV\I  iOXH 


i    ! 


Diiti— Jiltii-  10,  I'liK. 
( 'onintcnrcl  — H.4.">  u  ni. 


IWiil  r     U   and  \V.  Nc.   ; 
Kiidi'il      li  I'l  pill. 

(itSKUM,. 


Ai  MWiiU  I'liiviTnily, 
thiriiluiii— (Mi*l  iiiiiw. 


!.» 


Milhod  of  MckiiiK ll*ri,|..,,,r.:iaiii){  .in  ullrrniii.   ^i-l. * 

Kin.l  of  .Iriifl  .,.,  , ,      ,         ,  \i        wwi'i 

(  ..iidilioii  of  lu.iliT  iin.l  .Int.-  of  hiKt  'IraninR I  ['.tun-lily  rKww.l  Mus   MK)8 

T..1...S  .l.rtm.,!  .  ,.•.../■■■  ^  .L'!"'"' 

lir.Ml.,m..l -30a.m,  !i,i«)»n.l..  *)p.in. 


Kin.l  of  di.il 

Anah>i-i  of  ilry  .•oiil  by  wciKlit  t' ; ) 


S. 

!l. 
l(t. 
II. 
U. 

i:i. 


14. 
If). 

Hi. 

17. 

IH. 
l!l. 
Jl). 


•21. 
2>. 
•23. 
24. 

2:>. 
2(i. 
27. 

2S. 

2'). 


KfKI.. 

No,  ;iO  colli  -  X'l.  7  niMif,  Mich' I  colliery, 
('rowsllf^t    r:i.<     Conl   \o,    Fi  run-,    H.C. 
I      7ll-.'),     ll  =  l   ■),     M-0    1 

\N,  ^  1.2,  ( >j-. '.•:>.  A-ih- II" 

(•iil.,ri(ic  vulii.'  of  .Irv  .'.ml  It.lM'.  |"  r  11) '•'H"  " 

Moi.itnrc  in  c.ml  tv  lircl  >' ,) 

Wciuhl  of  coiil  tirc'l  (II.n.) 

('oiiibii.-iiblc  niiUl.T  in  iiwli  ami  clinkiT  (' ;) 

Wi'inlit  of  clinki  r  (Uw.) 

Weight  of  lUsh  (lb.i.) 


Ml 

.-'I.')! 
.21    H 

22' I 


.\lll   .\MI   I'l.i  t  Cl.\s. 

Air  pn'Msuro  under  tire  linclics  of  water) Zn   m 

above  liie       "  "  :'  ' 

at  diiiniMT     "  "  ,.~      - 

.      K('..  I 


Amount  of  dainper  openintJ 
Teniperaturi'  of  air  in  boili-r  Iioum-  (°F. 


I'liii'  ii'inpenitiire  1^1.) 


line  leiiipenitiire  I  I  . ) : '  ,„,'   .    ,>.■■»•■■  o, 

.Xnalv-i.s  of  dry  fltl"  Cas  by  v<.lame  (' ;  ).C().  =  '.)01,  ():«10-1.5  C<)  =  (!04,  N  -V)  > 


\V.\TK11    .\N»   StK.\M. 


TdniM-ratme  of  ficd  water  i   1'.)  .  .^ , ;      ,    „     / 

'I'otal  wei(;lit  of  fiM'l  water,  cn;:eci.  '1  f.ir  .htlerenci'  of  1 'Vel  (lbs.) 

Water  lev.l  in  Ktiiitt''  at  start   (iiwlii'si 

Water  li'vel  '11  caiiK.-  at   lini-.h  iineh'"<) ^     . 

("orrcction  for  ditTeniue  of  lev.l  inelii'liil  iibovi'  (lbs..) 

.'"•I.'uni  pressure  by  KiniK'"  <""'■  IXT  '"!■  '"■' 

l?aroiiieler  r.ni'imi  ' inches) ^ 

I'rc.'-.-ure  in  steam  lalorimi'liT  by  paiiKi;  (lbs.  per  wi  m.) 

Tempi  raliire  in  .steam  caloriniet.  r  ("F.) 


.    C'l-T 

ISIIIHl 

1 


-j-.U 

. in  ■ 

•j'i  1 1 
I '  - 

■j'  {)■■■■ 


Notes. 

Thii  r.i:\l  !•.  .-nsilv  werkwl.  the  clinltcT  briiiB  friiil.I.-  nn'l  i-n»ily  rcniivcl.     Coulii  bt  » '■.!,■  d  u, 
on  .1  fine  .,li:ikmK  uriitc.     fiiioki-  liillil.      Wcath.  r  tiln'  iinil  wiiriii. 

'  Fixed  furlMin fi.'.  ■'> 


rri,>.iii^atc  .ini.IyHi.i  of  dry  c  >hI  liy  woiitlit  ' 


■:  Vnltttilf  niatt.T 
l.\sh 


119 


2ol 


n 


k  .1 
m 


GRAPHIC    RECORD 


GCT  J5- 


DRD    OF    BOILER    TRIa\L. 


Cc^i.  y^'  ao 


»  '^^  3.^'  ^4-S 


ii.'  I  W 


^^\ 


ArPBNMx  II,  Vol.  IV 


■  » 

1 


IN 


I    I 


2ol 


SlMMAltY  OK  KESILTS 

^Il..!.■  on  B.  ami  W   \o.  -j  Boihr,  Mt  MrdiH  r„iv.T.itv 

To  Determine  quality  of  Ciiiil. 

Kinil  of  Fix  I — Vo   30  i-      i    f  t-  „ 

Me-ho..  of  S,.;^  ..n„  s,.,„„„„  T..s,-Ai;  Jli-^TH^T'  "''"  '"  '  ""■  ^""^^- 
(.rate  .siirliiee  i,^.  ft.)— lil-d  „..       i. 

'  ,         ,  ""'Pr  Hcatiiijr  ,Si:rf  ,ee  'so   ft  )—(;■{>) 

■'^"l"'rlie:,tjii.;Surfaee  f,s(|.  ft  1— Nil  ' 

B«,ro„,e,era,M,.,.t-.„.47.  A,  .ini.h-...,.;     '  Meu„-.0.44. 

I.  DateoftriM Tor.,.  (^f.^tr.Ks. 

:;.  O'li  ilion  t.f  tri:ii  i)mm>)  10  i!  OS 

:!.  VV.'ipht  of  coal  as  fiivd  (ll,<  )    10-00 

4.  P<Teenl:m,.  „f  ,„,,i.t„re  m  ,■,  a!  as  fircl  ,' ;) -'>^-! 

o.  Total  wiiylil  i,f(lrv<o-,l  |iv,,l  (ll,s  )  I 

('..  T(,ial  ash  ami  rrfusv  > Il.s  )  I'ti.V 


IVrt._n(i!r..„f„s!i..,,i.l  r,.fu 
9.     Total  uimiii  „f  u;,!,.,.  f,.,|  ,;, 


I  lie  boiler,  eoneete.l  f„r  .liff.Tenee  of  levl  r[»,.. ,  . 


^'-     I'.'M"vale.U  wan.,.  ,.v  aporate.i  „„„  ,!ry  s.ea,o  fn„„  an.lat^M^  K    ,1.., 


IL'.      Drv  e<i!il  fircl  oer  lioi;|.  !|lw  ) 

i:i.      I)rv  e.ial  ,„.r  s,,iiare  fne'  of  j-rale  s„rfae, 

I  1-      W  al    "  ■ 

I 

ii 


Hoeiii.v  (2r\NriTii-;s. 

per  lirmr  i|l)s.). 


.       ,   .  M :  1:.„    evaporation  p,.r  l,„ur  fro,„  a,v!  at  2\r  V     \"  

>■      '•'lil.valeni  eviporalioii  i>er  lioiir  froei  -in.l  .,t  .>|..'  I- 


I7:i:!() 
I'l.JlO 


2(1.7 
ir,-7 
17!».! 
l-'lol 

.:3.:;() 


■^VEI!A(,i:    I'K.Ns,  ,:ks,    TKM!.l.;nA-nilK.s,    Kf, 
'.     fjtfani  pr|..-surel,yBaus;e  (lbs,      s(|   in  i 

\''.  le;;:!:;:;;;;;;:;:;;?:':"^^^:''':'-''"'^-!""!-''^:!^: 


.  Ii4r> 

..(iI-7 

.  .  .  o.'iS 

OKI 


.0-5 


-'1.     1', 


llorse-p<i 
MuJMers' 


!:-l'o\vi;it. 


<le 


ipi 


,1 


ra'ril  lii}vse-i)i,\', 


Item  I.") -=-.': 


H'entaKe  of  blliM 


<Ts   rale.l  lior.- 


V(.r  <'.i  VI  !opi.,| 


.02 -J 
.  .60 
,  104 


Wair 


(It, 


V 

pp,.in'nily  evaporab'.l 


•  ■ONI. Mil-   j; 


HlO-^-lt 


<|iliv:ilent  evap< 


■Ml  .'!), 


luivaleiit  (.v,.|pr.rali( 


poraii;mfn.iiian;lat  L'lJ'  F, 


perlb 


li.iMs  per  i; 
eoalasfireil  i  It 


il   a-:  fi|-e,l 


e!:i  I  I 


Ktiiiiv,.ili.|i|  ,\ 


(lt;i.i  11  +li, 


n.or,.|!i'.ix  f|. 


-11  noMi  an,l  at  1>1.'°  F,  ,.er  lb,  of  ,lrv  eoal  ( It,..',',  11-! 

'.'1     l|.#lt>i     ,111, 1       .t      -Hil)     I."  11  -■  .  I      1    J      .      [ 


Ml  >\)  . 


er  lb.  i.f  coMibii^tibl.. 


t|.!ii:i;S.ll 


I'rtii 


:ii,    ( 


r.ajonfie  value  of  dry  eoal  per  lb,  (H,T.r,) 


;i,   f.:ffi 

i-'     Kffi 


.■ilorilie  value  of  i 


eieney  of  boiler  fba-^e,| 


I-  eoi|.h,Htibl..  per  lb,  iH,T.r,)' 


.0-O.j 


i:i:!iio 


eoiiibnslibl,. 


eney  of  Imiler,  im.hnlinji  grate  iba,<e,l 


efmsmnei!)  (',!., 
on  dry  eoall  {','). 


{.•)l.-iO 


.59 -2 


!i-     Dry  flue  p-is  , 


Il.I  K    (I 


r  lb,  rarlion  (from  «.,,  analy-s)  (lbs.). 


of  coinl 


V 


roport  ion  of  1 


dr 


)u-til)||.  consuaie 


leat  of  fuel 


.>al  .fn 


III  g.is  analyses)  (lbs 


roMi  sn-i  an:dvs:'s)  (lbs.) 


-.eapuif^  ( 


Irv  fl 


l^Ka.ses  (<i). 


21  s 
21-0 
.17-1 


'-'    !I 


2')2 
TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  29. 

Du,o-June  10.  1908.  ->"-'  N"-"— t'-^''''  ''■ 

OBSERVATIONS  OK  C.KNEUAL  CONDITIONS. 

Notes.  . ,     , ,  ,, 

.     i'       ii.irrw   rriulilv  with  ron.HuIcrabU'  IlHtne 

'^^^     Kir.,  .loamvl  and  n.a.lo  u,.  with  N...  ^!»  roal.     Pn^sur..,  <X.  U... 

8.(t.-)     Tilhos  Mown.  ,1.  ,i,i,.i.    fl.,niinLr  ^iiihtlv   faiilv  wtllbuint  throunli. 

1^1^  ,:Pi^nt  dllnei  "jl'«^-oi";?iink::r  n.nu,v.l.     CUnUor  .i«h,,  (ria...o,  and 

4.30     Kir^^l'^^-n^^kn..  .I'in  ^'.o  C  .U>rin«  ,uonun.,  M.n,..wh:U  ...i.k.r  durin,  after- 
noon,  iit)i>iit  s".  1  ,.1    ■■  .,i.,l  ,.ir„!..r- rctiii.v.d.     (  link. r  !i.s  at  noon. 

^■^=  -  =  fL'::i;;aln;h."k^-^n;!:!r^.  i;;;Vj;;;!;uai;"„a....s.  m......  ... .....  re.. 

6  47     Tri^UnluV"  Hn^'nl^laMo  s,a„,  sonu.w,,a,  thicker  bu,  flaming  .oss.     100  .bs. 
of  asli,  rak...  from  nA\-\n{. 
H..)W-off  oxamin.'d  and  foun.l  tin.it. 

Cl.INKlMt    .\N1)    .\^'-I. 

liil  IHs.  .linkiT 
lilO  .l)s.  asli. 


HECOUD 


OF  COAL  CONSUMED  DUUINO  BOILEK  TIUAI.  No.   30 


Time. 


Wciplit  of  coal 
lired. 


During 
intorvB. 


Start  S. 45  a.m. 

9.15 

9  45 i 

10  .5 i 

10.:iO 

10. 45 ; 

111^ i 

n  A-, 

V>  15   \ 

12    io 

1.15 

.45 

:2.0il i 

i:   15 ' 

2.45 

:i.l5    

3  511 ; 

4.15    1 

4.45      ; 

^   1-    

5.45 1 

6.20 i 

0.47 ' 


2iS-5 

135 

li:i 

71-5 
TS.a 

104 

123 

i4!t  ; 

9.'! 
125 
101 

VO 

49 
.:?:$ 

104 
17. 
1.52 

79 
137 

SI 
IKS 

49 


Total. 


22"<-5 
:i(')3  •  5 
470- 5 
51^ 
021).  5 
730  5 
S53  5 
1003 
1090 
1221 
.3V2 
1 172 
1521 
1051 
17.5S 
.929 
20SI 
2.00 
22' 17 
237H 
25tlO 
20.5 


Time 

of 

samp.ing 

flue 

gases. 


Composition  of  flue  gasea 
by  volume,  per  ccni. 


CO. 


s. 

9. 

0 
10 
10  • 
1. 
1. 
12 
.2 

1 
. 


50 
20 
5) 

20 

5;) 

20 
.50 
20 
,50 
20 
.50 
20 
.50 
20 
.50 
20 
.  .50 
20 
.50 
22 
35 


S-5 
7-0 
7-2 

s.s 
o-o 

7-9 

so 

4-7 
S-5 
7-5 
S-0 
10-3 
O'O 

s-s 

8.5 
130 
9  ■  5 
S.9 
70 
10-3 


10-2 
12-9 
12-7 
10-2 
10    1 
12- 1 
'.I- 9 
10-3 
.5-1 
11-2 
12-3 
U-S 
9-. 
9-5 
9-. 
9-8 
0-4 
.0-2 
.0-0 
.20 
9-7 


S-53       10-77 


CO 


0-0 
0-2 
0-0 
0-0 

().. 

0-11 
0-0 
00 

(III 

0-2 
0-0 

on 
(Ml 
01 

(III 

(|.ti 
(III 
(I-! 
(|.ii 
(Ml 

().n.: 
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OBSERVATIONS  MADE  DIKINC!  BOILER  TRIAL  No. 


30 


Time. 


Steam 

prcssurp 

Raupc. 


TcnifKTatiires 
"F. 


Draft  nressurcs, 

inches  of 

water. 


lbs. 

per 

eq.  in. 


Boiler     pases  at 

room,     entrance 

I  to  flue. 


Feed 

Water. 


In 

ash-pit. 


At 
entrance 
to  Sue. 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 
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SIMMAHV  OF  OUSKHVATIONS 


Diito— Juno  10,  lliiis. 
CoiiMinTiccil— S.IJ  am. 


Hi.iliT— H.  iiivl  W.  No.  L'. 
lOiiiii'il — 0.47  p. 'II 


At  Mrdill  I'nivrrsily. 
Duration — 002  mw. 


(iKNKIi.M,. 

1.  Mrtl.o.i  of  stoking Hiind-spmi.Ung  on  iillcrnatc  sides 

2.  Kin.l  of  .In.fl .„  ■  ,  ,      ,    '    '  i  m         I'i.n'i 

3.  Condiiion  of  lioilcr  iiiid  diili'  of  last  cl.'anintE Ihorouftldy  ilcam-.!  .Ma.v  l.'OfS 

4.  T'-llirs  cleaned _ 

5.  Tire  ileani'd < 


.S  ().">  am. 
01.,  12  45  and  J   15  p.m. 


iMII.. 


0.     Kind  of  eoal 


S. 
0. 


l-{) 

.    .  .'.'ill 5 
.  .  ..2.M1 

1(11 

100 


Coal  '.<».  '.".I— No    *^  mine,  Mieliil  ('cUieiy, 

(  row.-^acsl   I'a^s  Coal  Co.,  Keinie,  H  C. 

.  ,     ,,.,  C  =  70.1,     11  =  1-5,      S  =  ()(i 

Analysis  of  dry  eoal  by  wei'ilit  (', ) X;  =  1   li,  <);  =  "-3,  Ash  =  10- 2 

Calorifie  valiu-  of  dry  eoal  H.T.l".  per  11) l''"''*" 

^loi»tllr<•  in  eoal  as  fired  (' ,'  ) 

10.  Weiiilit  of  coal  tired  llhs.) 

11.  Comlni^lilile  matter  in  ash  and  clinker  ('  ; ) 

12.  WeiKhl  of  elinki'r  libs.) 

13.  Weight  of  ash  illw.) 

Am  .\Ni)  I'l.t  K  (i.\s. 

II.  .\ir  |iress\ire  un<lor  (ire  (inches  of  uatcri Zo   p" 

15.  •■  above  fire      '•  "  _o  ■> ' 

1().  "  at  damper     "  " .     - 

17.     AmrunI  i^f  ilamper  opening ^ ._ ^  "J'""" 

]^.     Tempi^atare  of  air  in  boiUr  house  ("1".) --  . 

III.  riue  temperature   CV.) '  ;^-     '  ;„• ,.'  >v\'  '  n   v'  '  Qn"-" 

20.  Analysis  of  dry  flue  jras  by  volume  (',)..,  .CO.  =  S. 5,  0:  =  lO-S,  (()  =  0.  N  =SOm 

W.VTKU   .\M)  .Sii;am. 

21.  Temiicraiure  of  feed  water  CV.) .  •■;,,■: ',''','!. 

22.  Total  v.e-Kht  of  feed  water  correcteil  for  dilTerenee  of  level  Mlis.) l.M  .> 

23!     Water  Icvd  in  jrauije  at   start   (inrhes* ,'1: 

24.  Wafer  level  in  siauce  at   finish  I  inches  I ^  .',', 

25.  Corre<'lion  for  dilTerenee  of  level  iii.luded  above  (lbs.) +  ' 

2(i.  J^team  i)ressure  by  (jau^re  (lbs.  p.-r  ri\.  in.) ;^^^   / 

27.  Harona'ler  reailiii);  iinelie;-' ■  ■. -:  j' 

2S.  I'rcsstire  in  steal. 1  cahiri.neter  by  pve.;"  (lbs,  pir  sq.  in  ) >'';^  | , 

2!».  Temperature  in  steam  calorimeter  ''V.) -  - 


If  > ! 


Notes. 

r„  il  .iiiiil.li-  for  shnkinu  eratc  nitfi  sniali  -.'ir  space',..     C-iiiikor  very  ciisily  lirokcn  up.     nuriis  r.-;.'! 
ill,  c,.."i,lcr-;i;i'-  llamc  "n.i  ..m'.  tcdcnry  1„  .nkc      ^to.lcr,.I.-  a.n.mnt  of  ™„,k.v     Wcullur  oycr.u.t 

'  Fixfil  carliDH ^-i   7 

(Irv  (•■'ill  I'V  woinlit  *"'(  ■  V..infir  timttt-r Ii4    I 

.  Ash l'>   - 


I*     \ini:it<'  analy^i-* 


mi ' 


III 


iral 

1)08 
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I4MI 
1() 

!iu:) 
nil 

KM) 


10'J 


S-2 


Mi:i 


GRAPHIC    RECORD 


:ORD   OF    BOILER    TRIAL. 


APFENopc  II,  Vol.  IV 


25 » 


1     i 
\  !  1 
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HI'MMAHV  OF  HKHILTS 

M».lron  H  nn.l  W   N„.  2  |,.,i|,r,  „t  M,,;i||  Vunrr.,u: 

lo  l><l<riimic  (|iiiilily  <if  Coal 

Kincl  of  Kiii'l— No.  2'.>  k-:„  1    f  ■.  ^.     .  . 

^■'••'"^  '■[  H-i- '  ........  T...  '-:u:.:L:;;;"Tn,'r:'  '"""• "  ■ '- "- 

Onitc  Siirfiicc  (s(),  ft.)  -  ir,.7!l  u    .      ii  .    , 

•^"P'rhralniKSiiif:,,-,.  (.«,.  fi  1  -\,l  ' 

M.m.mr..  rat  .start-:!).  55.  Al  »i,„>l, -:<M1|."     ' 


I.      I):i(.>  of  trial 

■J.     Duration  of  trial  (lioiirs)    . 


'I'oTM,   (ilWTlrtK:'. 


.M<aii-2!»  '-S. 
10  f,  08 


;t.     UiikI.i  of  c.al  lu.  (in  .1  din  ) I"Oa 

.'■     ''.'T'l'""!'';  "'  J""'"""-''  in  coal  as  firrcj  (<;  ) ^»'? 

■>.      Iota   WDKhlofilrvr.ulfiriil  (IIh  )  '    1 

rolal  a-li  and  rifiisc  ,11-)  -'5H0 

,.     I.HrMt.nv  andt.oil.j,,;;.Ur,    ,lh!;,-    ;' ""   f'""'   "'•""l  f''-l  wutrr  trn.- 


l..li..val,nt  «at..r  .  va,K,iat,.,l  into  .|ry  M.atn  fro.n  a,i,l  at  lilJ'  l".  (lim, 

Mot  lll.v   (^>l  ANTITIKH, 


].'.     I>ry  coal  fii(  .1  p,.r  li(,iir  dip; 


lo,     '>iy'''-:il|"'r>.,Marrf,,,,tofi:ralrM,rfar,.,«.rt,our(ibs) 'r'l 

"  ' e;1v:;;;;e;'';;;;;  i- " ■' "  ^'^  .'„:.";■-;„„„.,„ ,., .,,.,  •-•'« 

3-:f(i 


N.ani  prc-siir.   I.-   ^aiiK^.  ,llis.      ..,,,  |„  , 


K  T  .   .        .    ,'■     ^""f>   "I's.      .si|,  in.j      , 

V  I 'tnp.  la  ur,.    '  „■,  ,i  watrr  rnl.ritiK  ImmI.t  i,|,.„   K  ) 

1^  ■  I'.Mp-ratur,..,  ,..,.a,Hn««as,.<  („„„  l„„|,.r  (,!,.«  K 
-  '.        r.>s„r,.  of  ,lraft  b.-twrrn  ,lain|„  r  and  ash-,,     (i,,s  of  « 

-1.  I'ircrnlaKc  of  i„oi.,iir..  in  .s|,  an,  '  ^  " 


itor). 


..    IISO 

...lil-S 

.  .     57.{ 

.   ()-2I 

,.    .0.7 


Iloll.«K-r(l\VK|(. 

.-.-'      ''".r''<--l><>w<T(lrvil„|„.,l  (!i,.n,  I.-.-h.'U') 

->      Miiil.lcr.s    rat<'(llior-c-;,,,H,.r  '        

-  1      IVnrntaK,.  .,f  lanM.-.V  ral.-,l  i.orsr-iH.wrr  .Irv,  lo,„.,i;    ;  V    V;  .:;;;; ; 

--.     I..nayal  n,  .va  «,ration  fro  .        l"a,-'i., '  ,,'"     '•„'/  '  ^^■  '"•''  (";■"  '  >  ^  1'--  ■^)  s:il' 
{ll<'io  ll-r|i,.n,  S) "        '     ''  '  "^- "'  '•""il"'Mil>lcc.,Ms,„„c.l 


e2-2 
tl« 


0  0 


0-5S 


Krnc  iKS(  Y. 


a  ,>rifir  va  uo  of  -Ir.v  coal  per  It,    .  R  T  C  . 

jilorihc  valuj-  of  th,.  cornl.nstjl,!,.  ,„.r  H,    ,»  T  I'  ) 

"icncy  „     ,o,lcr    l,a.s,.,|  „n  con,hu.,,l,l  •  nn  ,„  a.l)  ('•  i ' 
I-lhccncy  of  bo.lcr,  ,„clu,l,nK  Kratc  .(..uscl  o„'.Tr>  ooall  /'; ) 


.  i:usi) 
.   t)l-5 

.r,9-c 


■|      Dry  flue 


.'ii; 


Ti.rK  <;.*-K.s. 
gas  pi-r  lb.  carb,.n  (Iroin  gas  analv-c,)  (lbs  ) 

'.'L''"'"'.'"-."'''''  <-"">ii'i»"l  ilVoni  Ka.s  analyses)  (Ib.s.);  ; 


p.„_.-,.:        ,,  "rvcoal  (from  ca<.iii  ,lvs..si  ,11,-  , 

frop„f ::un  of  hc»l  of  fuel  in  c«,ap,nK  ,lr>   Ihu-  «««.;  V 


.I'll  0 
2>  5 

.19-5 


';* 


f^^ 


MKIOCOfY   MSOIUTION   TEST   CHART 

(ANSI  and  ISO  TEST  CHART  No   21 


A  /APPLIED  IM/IGE     Inc 

^^  1653  East  Mom   Street 

r-S  Rochester,    Ne«    York  '4609        USA 

'JSZ  (716)    482  -  0300  -  Phone 

^=  {716)   288  -  5989  -  Fqk 


*  r 


r 


^ 

1 

. 

ii 

i 

1; 

1 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  61. 

Trial  Number— G.C.T.  69. 
Date-Scpt.  22,  1909. 

OBSERVATIONS  OF  GENERAL.CONDITIONS. 

Notes. 

We»...r  fino  hut  overea..     Coa.  b.tt.e  ,u.p»,  with  n,uch  duat.     Uobb  boiler  not  wcUin.  B,  and       . 
No.  l^orking.     Blo"M,fI  rxaniincd  and  found  fght. 

Fire  broken  out  from  banked  fire. 

Fire  kept  about  2' thick. 

?°?^  J^^^S^U.     Thickness  of  fire  increa.c.l  to  5'  or  0'  with  force.  ..rau.ht 

y^r^^^:    Soft  ash.     ^o^^:'^^fi^:^lo!!l^rZ^^- 
Finishe.1.     Fire  a.s  at  start.     .4  lb.,,  a^h  «trc 

Clinker  and  Ash. 

319  lbs.  clinker. 
74  lbs.  ash 


RECORD  OF  CO..L  CONSUMED  DURING  BOILERTRIAL  NO^ 


Time. 

6.1!) 

7.15 

7.25 

7.45 

8.40 

8.40 

9.00 

11.00 

11.20 

5.25 

0.42 

Time. 


Weight  of  coal 
fired. 


During 
interval 


Total. 


Time 

of 

sampling 

flue 

gases. 


Composition  of  flue  gaeea 
by  volume,  per  cent. 


COi 


CO 


Start  8.40  a.m. 

9.17 

9.45 

10.35 

11.05 

11.40 

12.10 

12.45 

1.15 

1.45 

2.25 

2.55 

3.25 

3.45 

4.30 

4.55 

5.25 

5.50 

0.20 

6.42 


219 

219 

9.05 

118 

337 

9.33 

230 

567 

10.00 

132 

699 

10.35 

219 

918 

11.00 

108 

1026 

1 1 .  30 

163 

1189 

12.00 

1G4      1353 

12.30 

117      1470 

1.00 

151 

1621 

1.30 

139 

1760 

2  00 

106 

1866 

2 .  30 

90 

1956 

3.00 

179 

2135 

3  30 

181 

2316 

4.00 

18 

2334 

4.30 

144 

,50 

2478 

2528 

5.00 
5.45 

65 

1 

259.3 

6. 15 

71 

13 

0-0 

6-6 

13-2 

0-2 

6-7 

12-2 

0-7 

7-3 

12  0 

0-S 

7-6 

120 

0-4 

8-4 

10-5 

0-S 

9-0 

10-4 

0-6 

8-3 

10-3 

0-S 

6-6 

13-4 

0-1 

8-2 

10-7 

1-2 

7-7 

12- 1 

0-3 

7'8 

11-9 

0-1 

7-8 

12-2 

0-2 

7-3 

128 

0-2 

6-5 

13-5 

01 

8-4 

11-3 

0-1 

5-7 

14-6 

0-0 

5-3 

14-6 

0-0 

60 

14-2 

0-0 

7-3 


124 


0-4 
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OBSEUVATIOXS  MADK  DriMNC.  BOILKU  TIUAL  No.  (>!). 


Time. 


Steam 

pressure 

gauge. 


Temperatures 
°F. 


Draft  pressures, 

inches  of 

water. 


lbs. 

per 

sq  ■ 


in. 


Boiltr 
room. 


S.40 

S.53 

9.10 

!).25 

!».4() 

y.,55 

10  10 

10,2.5 

10.40 

10.5.5 

11.10 

11.2,5 

1 1 .  40 

11. 5.5 

l-'.IO 

12.25 

IB. 40 

12.55 

1.10 

1.25 

1  40 

1.55 

2.10. 

2.25. 

2.40. 

2. 55. 

3.10 

3.25. 

3.40. 

3  ,55. 

4  10. 
4.25. 
4  40. 
4, 55. 
5.10. 
5.25. 
5.40. 
5 .  55 . 
6.10. 
(5.25. 
6.42. 


107 
103 
114 
117 
120 
115 
117 
112 
121 
11!) 
117 
115 
107 
117 
102 
11!) 
102 
117 
112 
117 
118 
105 
122 
113 
107 
lO'l 
112 
114 
114 
113 
116 
122 
117 
121 
122 
112 
107 
117 


117 
119 


114-2 


73 


SO 
7!) 
SI 


SO 


SO 

so 
so 


Flue 
gases  at 
entrance 
to  flue. 


Feed 
Water. 


360 
402 
400 
375 
404 
395 
4U5 
3!)5 
3S0 
3S0 
420 
4.')0 
43,5 
405 
450 
400 
400 
400 
410 
435 
430 


420 
425 
445 
440 
415 
415 
4(15 
405 
425 
500 


04 
64 
64 
64 
64 
64 
64 
64 
65 
65 
W 


65 
Co 
()5 
65 
65 
»i5 
65 
65 
()5 
65 
66 
66 
65 
65 
66 
65 
65 
66 
66 


I      At 
In       !  entrance; 
ash-pit.    to  Sue.  I 


Water 

apparently 

evaporated 

in 

inter\'nl. 

lbs. 


I 


-05 

-05 

-•05 

-•05 

-■05 

-■05 

-05 

-10 

-•10 

-10 

+  05 

00 

O^O 

-05 

-05 

-■(,'5 

-•(;5 

O^O 

(l-O 

0^0 

00 

0-.) 

()■{) 

+  ■('5 

0  (" 

+  ■10 

+  ■10 

+    10 

+  ■10 

+  ■10 

+  ■10 

+  ■25 


460 
4<I5 
325 
360 
4(H) 
3S5 
405 
410 


65 
66 
<)5 
65 

m 

66 
66 
65 


+  ■25 

+  •25 


O^O 

o^o 

0^0 
00 
00 


4123 


65 


+  •15 


-15 

-  •  20 
-•20 
-•20 
-•20 
-•20 

-  •  20 
-•25 
-•20 

-  •  20 
-•20 

-  •  20 

-  •  20 
-■20 
-■20 
-15 


•20 


-•20 
-■20 
-■20 

-  ■  20 
-■20 
-•20 
-•20 
-•20 

-  •  20 
-■20 
-■20 

-  ■  20 

-  ■  20 


-■20 
-■20 


0^20 
0^20 
015 
0  20 
020 


-■20 


460 
4,5!) 
373 
422 
405 
450 
466 
.551 
232 
334 
4.54 
455 
4!tS 
494 
4!)6 
480 
472 
3!I4 
426 
476 
452 
3,54 
533 
477 
5H<) 
35S 
474 
327 
■19S 
345 
4S7 


660 


457 
25S 
162 
2i)-. 
325 
352 


17,1,33     net 


83—17 


II 
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SUMMARY  OF  OBSERVATION! 


Date— Sept.  24,  1909. 
Commenced— 8.40  a.m. 


Boiler— B.  and  W.  No.  2. 
Endetl- 0.42  p.m. 


At  McGill  University. 
Duration— 602  mins. 


Genekal.  ,  ,. 

.  .  .Light  sprcatlmg 
Method  of  stoking Forced  and  natural 

Kind  of  draft •,  ;  ;  '    r  V   ;  '„u.„„i^,T Thorouehlv  cleaned  August,  1909 

Condition  of  boiler  and  date  of  last  clcanmg 1  norougniy      "7 . 45  a.m. 

Tubes  cleaned •'>  25  p  ni. 

Fire  cleaned 


Fuel. 


0. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


14. 
15. 
16. 
17. 
18. 
19. 
20. 


H  =  4-2, 


No.  51 
S  =  0.3 


Kind  of  coal /C  =  74-4,     — 

Analysis  of  drj-  coal  by  weight  (7c) \N,  =  l-0,  0,  =  4.8,  Ash  =  1^5.3 

Calorific  value  of  dry  coal  B  T.U.  per  lb '.'.'.'..'.'.'.'.'.  .'\-'i 

Moisture  in  coal  as  firetl  (Vc) 2693 

Weight  of  coalfired  (lbs.)  .       •  •  •  ■  ■ 9-3 

CoiAustible  matter  in  ash  and  refuse  (,o) 319 

Weight  of  clinker  (lbs.) 74 

Weight  of  ash  (lbs.) 

Air  and  Flue  Gas. 

Air  pressure  under  fire  (inches  of  water) ' "     '  _o.08 

above  fire         "  ^_         -0-20 

"  at  damper        "  {"uU  open 

Amount  of  damper  opening  . ....  ■■^^- ' ; /  ' ' 77.4 

Temperature  of  air  m  boder  house  (  a  ■)  ■  ■  ■.  ..  .412-3 

Flue  temperature  (°F.)..^.....^._--^^^-— ^-3-^^^^ 


Analysis  of  dry  flue  gas  by  volume  (V)- 


r;» 


21. 
22. 
23. 
24. 
25. 
20. 
27. 
28. 
29. 


Water  and  Steam. 


.65 


Temperature  of  feed  water  (°F.) .  .  ...      ■.  ■    --f  i„vpw'lhs  ) .....■■  17133 

TotaTweight  of  feed  water  corrected  for  difference  of  level  (lbs.) ^^ 

Water  levl  in  gauge  at  start  (inches) g  f. 

Water  level  in  gaugs  at  finish  (mches) .  .  .^_  ^^^    .  ^  ■ _42o 

Correction  for  difference  of  level  included  above  (lbs.) ^^^^ 

Steam  pressure  by  gauge  (lbs.  per  sq.  in.) 29-72 

Barometer  reading  (inches) . . ■,■■  ^.■„„  v  ' ; 5-96 

Pressure  in  steam  calorimeter  by  gauge   lbs.  per  sq.  in.) 277-4 

Temperature  in  steam  calorimeter  (  f  ) 


Notes. 

Proximate  a..aly«,  of  dry  co»l  by  weight  %  jvolatile  matter. . . . . . . .   21.3 


e.C  T    69 
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3. 
4. 
6. 
6. 

7. 

8. 

9. 

10. 

11. 


12. 
13. 
14. 
15. 
16. 


17. 

18. 
19. 
20. 
21. 


22. 
23. 
24. 


25. 

2fi, 
27. 
28. 


29. 
30. 
31. 
32. 


33. 
34. 
35. 
36. 


SIMMAUY  OF  RESULTS 

Made  on  B.  and  \V.  No.  2  Hoilcr,  at  McGiU  University. 

To  rK'tormine  quality  of  fuel. 

Kind  of  Fuel— No.  51.  Kind  of  Furnace — Fixed  bar.t,  IS'^c  air  iipacc. 

Metlio<l  of  Slartinn  a"d  Stopping  Test — .\lternate  methiHl. 

CIrate  Surface  (sq.  ft.)  — 10-79.  Water  Heating  Surface  (.•<((.  ft.)- 039. 

Siiiwrheatinn  Surface  (sq.  ft.) — Nil. 
Baromclerat  start— 29-82'.  At  finish— 29 •  62'.  Mean— 29'72'. 

Total  Qcantitikh. 

Dale  of  trial 24  9  09 

Duration  of  trial  fliourn) 10-03 

WiiRlit  of  coal  as  fired  (lbs.) 2503 

PrrccntaRe  of  nioi.sture  in  coal  a«  fired  Cc) 1-1 

Total  weight  of  dry  roal  fired  (lbs.) 2504 

Total  a.sh  and  refuse  (lbs.) 393 

Percent  age  '-f  ash  and  refuse  in  dry  coal  (%)fa)  from  analyses  16-87;  ('))  weighed. 13-34 

Total  weii.      of  combustible  consumed,  from  analyses  (lbs.) 2133 

Total  weijrhi  <if  water  fed  to  the  boiler,  corrected  for  difTerenee  of  level  (lbs.)..  .  17133 
K(|iiivalriii    water  evaporated  into  drv  bteam  from  actual  feed  water 

t'liqierature  and  boiler  pressure  (lbs.) 17020 

(Equivalent  water  evaporated  into  dry  steam  from  and  at  212°  F.  (lbs.) 20340 

Hourly  QrANXiTiEs. 

Dry  coal  firinl  per  hour  (lbs.) 255 •  8 

Dry  coal  ikt  square  foot  of  grate  .surface  \trr  hour  (lbs.) 15-23 

Water  evaix)rated  per  hour  corrected  for  (guality  of  steam  (lbs.) 1098 

Equivalent  evaporation  pt>r  hour  from  and  at  212°  F.  (lbs.) 2027 

Equivalent  evaixjration  per  hour  from  and  at  212°  F.  f>er  square  foot  of  water 

heating  surface  (lbs.) 3-  IS 

Average  Pressires,  Temper  .tures,  Etc. 

Steam  pressure  by  gauge  (lbs.     sq.  in.) 114-2 

Temperature  of  feed  water  entering  boiler  (deg.  F.) 65 

Temjierature  of  escaping  ga.scs  from  br>ili-r  (deg.  F.) 412-3 

Pressure  of  draft  between  damper  and  u.-'h-pit  (ins.  of  water) 0-35 

Percentage  of  moisture  in  steam 0-70 

lIoitsE-PoWEF: 

Horse-power  developed  (Item  15 -4- 34 J) 58-8 

Builders'  rated  horse-power 


60 
98 


Percentage  of  builders  rated  horse-power  '  

Economic  .. 

Water  apparently  evaporated  under  ac  ns  per  lb.  coal  as  fire<l 

(Item9^Item3) C-CO 

Equivalent  evaporation  from  and  at  212°  t-.  oal  as  fired  (Item  11 -i- Item  3)  7-84 

Equivalent  evaporation  from  and  at  212°  F.  por  ib.  of  dry  coal  (Item  1 1  -r  Item  5)  7  ■  94 
Equivalent  evaporation  from  and  at  212°  F,  per  lb.  of  combustible  consumed 

(Item  ll-s-Itcm8) 9-54 

Efficiency. 

Calorific  value  of  dry  coal  per  lb.  (B.T.U.) 12710 

Calorific  value  of  the  combustible  per  lb.  (B.T.U.) 15010 

Efficiency  of  boiler  (based  on  combustible  consumed)  (%) 61-4 

Efficiency  of  boiler,  including  grate  (ba.sed  on  dry  coal)  (%) 60-3 

Flue  Gases 

Dry  flue  gas  per  lb.  carbon  (from  gas  analyses)  (lbs.) 32-1 

"  "  of  combustible  consumed  (from  gas  analyses)  (lbs.) 28-7 

"  "  coal  (from  gas  analyses)  (lbs.) ." 23-9 

Proportion  of  heat  of  fuel  in  escaoing  dry  flue  gases  (%) 15-1 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  62. 

T.  .       u     .    ..1    1.MH1  TrmlNuinbor-O.C.T.  70. 

Datf — St-pt.  21,  lOOy. 

OUiSKKV.VriONS  OF  CiKNKHAL  CONDITIONS. 
Notes. 

D.y  ov,  r,.«,t  .nd  ruinin,.      niow-ofl  .xan„„«i  „na  found  .i,b..     Coal  con.i...  n,o.,ly  o.  du... 


Timo. 

ii.ni. 
r,.45 
7.15 

7.25 
7.45 
8,35 

9.00 

10.05 
11.30 
12.15 

12.20 

12.35 

3.20 

5,15 

I  coal.     Sufficient  fire  from  banking  Mt  to 


Hanlicd  firr  broken  open. 

Fire  eleani'l  and  iiiuile  up  with  No. 

Mart.     l'r('><.tiire,  S5  lbs. 
roinbiistion  ehaniber  cleaned  out. 

Tl^ur^ttu'l      lire  2-  thick,  well  burnt    through.     16  lb..  a«h  removed  from 

Buiiilinu  fire  up  to  about  o'  'o  0  . 

CH^ne,;  fil^*''  \M  hard  clinker  over  grate  easily  removed.      Weight  rem.  ved 

121  lbs. 
Building  fire  up  with  forced  draught.  _^ 
Kan  stopped.     Fire  built  up  to  about  o  . 

except  at  sides  of  grate. 
''"l3*ib"':;?ash  were';m.:;;::Urom  coinbus.ion  ehaniber  at  the  end  of  the  trial. 

Clinker  and  .\.sh. 

24S  lbs.  ('linkpr. 
S5  lbs.  ash. 

NoTE-The  fire  was  drawn  at  the  end  of  the  trial,  leaving  a  very  scanty  fire  a.s  at  7. 15 
a.m. 'the  weight  of  the  fire  drawn  wa.s  152  lbs. 


0.35 


'    .it  1 


iiti 
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V 


l\ 


UKCOUI-)  OK  CO.\L  CONSLMEU  DUUIXO  BOILKH  TKIAL  No.  7U 


Time. 


Wcipht  of  cool 
lircl. 


.Start  8  35a.m 

9  05 

0.50 

in. 20 

11  00 

11.30 

1205 

1 2  .'iO         

I    01) 

1  :i5 

2. .15 

2.35 

2. 55 

3  .35 

■I  05 

4  ;i5 

5.05 

5  .35 

5.50 

0  20 

(i  35 


DurinK 
inforvnl. 


IKS 
204 
1.S4 
KU 
124 
1.52 
lK(i 
1.32 
1.53 
133 
124 

OS 
172 
1.5S 
ICS 
124 
114 

81 
111 

33 


Total. 


IHS 

392 

570 

740 

Stl4 

1010 

1202 

1331 

1487 

1020 

1744 

ISKI 

19.'^2 

2140 

230S 

2432 

2540 

2027 

273S 

2771 


Time 

of 

Hatiipling 

iliio 

ga»o.<. 


S  45 
9  15 
9  45 

10  15 
10.45 
:'    15 

11  45 
12.30 

1  00 
!   30 

2  (K) 


30 
()l) 
30 
.f  0 

;o 

5  (M) 
5  30 
C  30 


jCompoHitiun  of  flue  gaiei 
by  volumi',  per  wnt. 


CO 


O, 


83 

120 

(i.3 

13-9 

CO 

14-4 

53 

14-3 

*  •  t 

,i 

120 

,S() 

11-5 

0  5 

13-7 

7-3 

12-5 

H-4 

114 

50 

14-3 

liO 

132 

8-1 

120 

SO 

11-9 

SO 

I20 

S-l 

120 

n-2 

13-9 

5  !t 

13  2 

7   1 

12-8     j 

1 

CO 


oo 
0-2 
Oil 
0-5 
OO 
(Ml 
(10 
0-4 
(Ml 
04 
0  2 


0-2 
0-4 
01 
('•4 

o;." 

0-2 

On 
0-2 


15 


J 
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i 
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OBSERVATIONS  MADE  DURl SO  BOILER  TRIAL  No.  70. 


Tim*. 


•    :  t 


Steam 

Draft  prenurce, 

inebr*  of 

water. 

pmaure 
gauge. 

TempenturM 

Water 
apparently 

I 

evaporated 

Km. 

Flue 

At 

m 
interral. 

per 
M].  in.  1 

Boiler 

gawtkt 

Feed 

In 

entrance 

Ibe. 

room. 

entrance 

Water. 

aah-pit. 

to  flue.  1 

71 

72 

to  flue. 

665 
00 

-•20 

117 
121 

415 
415 

0-0 

00 

-15 

510 

117 

72 

405 

Ot) 

00 

-■20 

463 

115 

72 

415 

tiO 

00 

-  ■  20 

4H1 

113 

7:5 

400 

057 

00 

-■20 

403 

113 

7:i 

5(KJ 

65. 5 

-02 

-■20 

507 

106 

75 

45H 

05 

-02 

-    20 

455 

lis 

74 

413 

65 

-02 

-•20 

307 

111 

74 

440 

65 

-01 

-•22 

487 

117 

73 

475 

05 

-02 

-•20 

382 

no 

75 

475 

65 

-■01 

-•22 

453 

104 

75 

472 

05. 2 

-01 

-   21 

374 

110 

74 

475 

65.2 

-01 

-•21 

368 

110 

75 

570 

65.1 

+  07 

-•21 

387 

117 
103 

75 

79 

508 
405 

6.5 
65.1 

+   10 
+    10 

-•20 
-•20 

ti30 
574 

121 

404 

05 

-•01 

-   20 

237 

112 

77 

4.50 

05^2 

-01 

-  •  20 

494 

113 

7H 

430 

05.2 

00 

-  •  20 

413 

103 

77 

40O 

65. 2 

-01 

-•20 

385 

110 

76 

405 

05-8 

-02 

-    21 

430 

117 

74 

503 

05.0 

-02 

-■21 

430 

110 

70 

512 

00 

-02 

-•21 

475 

ion 

77 

525 

05.8 

-02 

500 

112 
104 
103 
l-;2 
112 
100 
117 
113 
109 
105 
119 
97 
104 
115 
112 
116 
108 

77 
76 
75 
74 
75 
7C 
78 
77 
76 
7fi 
77 
77 
75 
74 
75 
73 
71 

473 
453 
472 
480 
550 
510 
510 
5.10 
500 
540 
540 
385 
470 
445 
460 
480 
445 

65. 7 

6.5. 9 

05. 7 

05.9 

65-8 

65.9 

60 

66 

66 

66.5 

66 

66 

66  5 

60-2 

60  5 

66  3 

66-5 

-01 
-01 
-01 
-01 

-•01 
-•()) 
-01 
+  •09 
+  •08 
+  •09 
+  •08 

00 
-01 
-01 
-01 
-01 
-01 

-•21 
-■22 

—  ■  2'* 
-■22 

—  ^22 
-■21 
-■21 
-•21 
-•21 
_  .•>*' 

-•22 
-■20 
-•21 
-•20 

-•21 
-•21 

400 

514 

4.J0 

285 
430 

.'541 

392 

5(0 

.507 

447 

550 
238 

32* 
325 
,321 

ni( 

)     74'9 

472 

658 

+  01 

-•20 

17,0. 

1 

Ift 


M      i 
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SIMMAKV  OF  OBHKKVATIONS 


If^ 


Lmt<«— H«'f)t.  24,  l«m.  Ifcjilcr- 

('omiiirnc?<l— 8.35  u.m.         Kniloil- 


B.  uml  W.  No.  2.  At  MrGiH  Univi-niity. 

-0.3S  p.m.  Duration— 6U0  niiiui. 


6. 

7. 

8. 

11. 
10. 
II. 
12. 
13. 


14. 
15. 
16. 
17. 
IH. 
1!». 
20. 


21. 

22 
2.1 
2t. 


Method  of  utokinR. 
Kind  of  draft 


(iCNERAL. 


Hand-iipr»a«linB  on  altirnatp  nidm 

*''""''-"«^ ::7:i5«.m:,i2i5and5f8j:S: 


Kind  of  coal . 


FlKL. 


No.  5:' 


AnalyniH  of  dry  c-oal  by  wcinht  ('[)..  |('-75-9,    11-4-5^     Oi-si 

CnlMrific  value  "'  dry  <oal  H.T.U.  per  lb.  lSi-00,  N,-1.2,  A^h- 12nl 


MoJHture  in  r  <•.!  an  fire<l  C/,). 


130S0 


Weight  of  rr,,'  fired  (lb».)  /. 1  ;6 

('ornbuMibli  matter  in  ai«h  and  refuse  (< ,) JJ'i 

Weight  of  clnker  (Ibi.).  .  ''    38-8 

Weight  of  aith  'lbs.) ^<8 

8ft 


Am    AM)    I'Ll-E   Cah, 

Air  prenflure  umler  fire  (inches  of  wuler) ...  ,  n  mr 

above  fire  "  "  +0-(m 

at  damper         "         •'         ""'  "^ 

Amount  of  dumper  opening  .  .  ij'  n"''' ''® 

Temperature  of  uir  in  boiler  house  CV  ) *^''"  °P*" 

Flue  tenuM-rature  (°V\  74-9 


enii«>rature  (°F.). 


.\naly.«i.-.  of  dry  flue  gas  by  vo.ume  ('()  •  .CO,  =  7- 1,  CO. 

Water  and  Steam. 
'''emporature  of  feed  water  (■'F.) 


02,  0,  =  I2-8,  N 


472 

■79-9 


\w".r*ifl*'}'"^''*"'  ""•'■■■•  '■""'■'■••■'''fo'-'liflerenceof  level  (lbs  )  i^rS 

Water  level  in  gauge  at  .start  tinrhe.s).  '       ■' '"^74 

_      Water  ivvel  m  gauge  at  t\nish  (inches)  ?? 

-■..     (  ..rrect.on  for  diff,.renre  of  level,  included' aix>ve' (lbs) ^A 

-f..     Steam  pressure  by  gauge  (lbs.  per  sq.  in.)  ' : ;  ,<" 

-'< .     Hannnetcr  readmg  (inches)  H'  -0 

Pri^sure  in  steam  calorimeter  by  gauge  (lb.s.  per  so  in  ) ^«'?^ 

Temperature  in  steam  calorimeter  (°K  ^'      ' «■  '^ 


2K. 
29. 


,  Notes. 

cual  !„.,„,  w.th  a  fa,r  amount  of  flame    and  .aJ" "IT T^oLt  ji'.l'  '{""  '^'l""  •."''  "■*  '""«'  drauiht.     The 

Proximate an.l>»i.cf  dry  ooa  by  weiKh.  r-      ,'v^i,r.'t'i!e"^.1.,: ! ! ! : : ! !    lU 

iAsb J2'4 
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SIMMAKY  OF  KKSULTS, 

Ma.l.-  (.11  H.  an.l  W.  No.  2  Uoiler,  at  McGill  University. 

To  Di.'torminc  quality  of  C'oal.  ,kc/  „:,  „„op„ 

Kin.!  of  1-uel-No.  52  Coal.  Kind  of  Furnace-Fixoil  bars,  15%  a.r  space. 

Method  of  StartinK  an.l  Stopping  Test-.\ltornate  method. 

Crate  Surface  (..q.  ft .)-10- 7'...  ^^;>ter  Heating  Surface  («q.  ft.) 

.Sui.erhiatins  Surface  (sc).  ft.)— Nil. 
Haromcter  U  »tart-29-8,S.  At  fini.4i--".)-83. 


039. 


Mean— 29  •83. 


Total  (Juantitikh.  c.4/9,  O!) 


3. 

4. 
5. 
(). 
7. 
S. 
9. 
10. 


Date  of  trial 

Duration  of  trial  (hours) 
Weight  of  coal  i\»  fired  (lbs.) 
I'ercontaKe  of  inoirtturo  in  coal  1 
Total  weiuhl  of  dry  coal  lir.d  (1! 

Total  !.-<h  anil  refuse  (lbs.)      .  ■  ■  .,,..1;.;,;, 

PercentaRc  of  lush  an.l  refuse  in  dry  coal  (' .  )(<-)  Iron,  anal>M . 
Total  weight  of  combustible  consumed,  fu.m  analyses  (lbs.) 


>771 


.). 


''"■'■''  ('•* .2730 

[[[','/,', 333 

li.|.()2;  (())  weighed  10-2 
2194 

Toui  weight  of  water  fed  to  th,-  boil  t,  ..,ncrU- 1  for  dilTerenee  of  level  (lbs.).    .  17074 
Eqi^Vrnt   witer  evaporated   into  dry  steam   from  actual  feed  water  ^..^.^^ 

temperature  and  l,o,lH-pn-j^ 


11.     Equivalent  water 


UoUiaV   QlTANTITIKS. 


12. 

13. 
14. 

1.5. 
10. 


17 

18. 
19. 
20. 
21. 


23. 
24. 


Dry  coal  fired  per  hour  (lbs.) 
nry       ■  '         '  -• 

Wat 
Eq' 

Eq. , 

heating  surface  (lbs.) 


y  coal  per  square  foot  of  ^rate  surface  p..r  hour  "'*•)■    ,.  ^  ,  • 
Iter  evaporated  per  hour  coirecled  for  quality  of    I e.im    lbs.).  . 
uivalent  evaporation  per  hour  from  and  at  .1-^  /.•,,;.;' ,,.,r,.f; 
uivalerl  evaiwration  per  hour  from  and  at  21.!    I  ■  per  s<iu.ir,  K 


.273 
.10-20 
. .  17.50 

.2090 


)ot  of  water 


.3'2S 


AvEiiAiii':  PEKShiiRKs,  Tkmi'ki!.\tiiu:s,  Etc. 


!•■.) . 


1140 

.Oo-S 
47 


-Steam  i)reB8ure  by  gauge  (lbs.     sq.  111.) .    .    • 

Temiicrature  of  feed  water  c  ntering  .01  Cr  ((eg  ^  _, 

Temperature  of  escaping  gases  from  boiler  (K^g.  !■ .)._..  ■ •  ; . 

Pressure  of  draft  between  .hamper  and  Lv.sh-pil  (ins.  of  wafr) "  -"J| 

Percentage  of  moisture  in  steam 


20. 
27. 

28. 


29. 
30. 
31. 
32. 


33. 
34. 
35. 
36. 


IIOUSK-I'OWER. 

Horse-]H)wer  .levelop.'d  (Item  1.5  +  345) 

BuiUlers'  'ate.l  horse-iHiwer •  ■  ■ 

Per      •  age  of  builders  rate.1  horse-ijower  develoiw.l 

Economic  Ubsvlts. 
Water  apparentiv  cv.aporate.l  un.l.-r  actual  con.litions  per  lb.  coal  as  fired 
Eqiiilluenf^-S^ion  from  and  at  212;i-Vper  lb.  c^ 

(Itoin  11  -rltem  8) 


.OOS 
.(iOII 
101-3 


(•.-■.'S 


Efficiency. 


,  13();)(i 


Calorific  value  of  .Iry  coa   per  11).  (U-J'- ;  ■  _;  -    141)51) 

Calorific  value  of  the  combustible  wr  lb.  (H.  1 .1  .)    ■  ■    ■■■  ^ .^  - 

Efficiency  of  boiler  (ba.se<l  on  combustible  consume.l)      rh '^' 

Efficiency  of  boiler,  including  grate  (based  on  dry  coal)  (' <) •"'  "> 

Fi.i;f,  Gasf.s. 

Drv  flue  gas  per  lb.  carbon  (from  gas  aiialy-ses)  (lbs.) ■  •    ■    .  ■  •  • ■•'■ 

ury  nw  gas  1  ^^  combustible  consunuHl  (from  gas  analyses)  (lbs.) -if  'J 

drv  coal  iw  fired  'from  gas  analyses)  (lbs.) ^•^■1 

Proportion  of  heat  of  fuel  in  escaping  dry  flue  gases  (  /c) 


2G") 


■    ) 


(is 


:w(i 

1-7 
D-ti 


2(1 


ifl^l 


G.C.T  T'O 


GRAPHIC     RECORC 


P^ 


CORD   OF    BOILER    TRIAL. 


CO/9Z.  A'tf  j-^ 


A-3S 


SOS 


^as/TM 


Appkndix  II,  Vol.  IV 


\i  « 
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TRIAL  OF  B.  AND  W.  No  2  BOILER  WITH  COAL  No.  27. 

DaU^.,..„o  1..   ,908.  Trial  Nun,bor-O.C.T.  37. 

OBSKr{VATI()N.S  OK  (iKXEHAL  COXDITION.S. 


u      1  u-  V  Notes. 

Time. 

7.37 

7,30 

S.3.5 
12  30 
12.4.-) 

4.10 

5.30 


ither  tiiic  uud  dry.    Blow-off  examined 


Tube-  blown. 

Firt.  cloano.1  «n,l  nui.lc  up  with  \o.  27  coal 

IW  afLu  r  .hil.k''\i;nl':'f"'  """•■"«!^  '  ^'7  f"""  ■»'  "^  «"  'hick. 
Fire «l  ,^1      f  •!    I      I  ,  f"i"'i"K-     Turiiod  «tcain  on. 

Fir.,  doane-i       "link rr    '■  ik  r       '""1  '"■"-,    .•\-  "'.*  "^  ''ar,!  clinkor  roinoved; 
.•link?rr.,nov''l  ''"   "'""'''"''  '"""'^"'^'y  ■'"^'  '"  ^"^^"'n  J^'-     ^^  lbs.  of 

6.3d     Trial  fini.slicd.     Fire  a.s  at  -tart 

'"'l'rt:i;'i:l::;;.-t^-^;;^l:^l;;^--:P-'hrake.     Faira.„ountor.„.oke. 

CUNKEIt   AXD    A«H. 

149  lbs.  clinker 
91  lUs.  u.sli. 


RECORD  OF  COAL  CONSUMED  DIRIXG  BOILER  TRIAL  X 


o.  37 


Time. 


Weight  of  coal 
fired. 


.s  42 
!t  Od. 


fitart  S.35  a.m. 


!).4.-.. 
10.1)1). 
ID.'iO. 
11.00. 
1!  30. 
Il.,-)0. 
12.30. 

1.00. 

1.30. 

2.00. 

2  .30. 

3  00. 
3.  ,3.-.. 

4  00. 
4.30. 
o  00. 
•V20., 
■■).oO.. 
li.20. 
«  35.  . 


Durinp 
interval. 


90 
152 
200 
100 
130 
1,35 
107 

81 

150 

209 

ISl 

140 

81 

108 

138 

93 

132 

104 

60 

103 

90 

30 


Total. 


Time 

of 

sampling 

flue 

gases. 


Con  -osition  of  flue  gases 
by  volume,  per  cent. 


90 
242 
442 
54S 
078 
.SI  3 
920 
1001 
1 151 
1300 
1441 
1581 
1602 
1770 
1908 
2001 
2133 
2237 
2297 
2400 
2490 
2520 


.S 
9 

y 

10 

10 

11 
11 

12 
12- 

1 

1. 


.0 
.'0 
.  50 
.20 
.  50 
,20 
,50 
,20 
•50 
20 
50 
20 
.")() 
20 
50 
20 
50 
20 
50 
20 
30 


CO, 


0-7 

11-4 

108 

9-0 

9-0 

10-9 

8-S 

lO-O 

14-6 

9-6 

8-3 

9-0 

9-0 

9-7 

S  •  (> 

120 

11-2 

7-4 

8-2 

0-5 

7-3 


CO 


121 

8-0 

80 

9-3 

10-5 

8-2 

9o 

90 

5-2 

9-8 

10-5 

10-5 

10-5 

9-0 

10-2 

6-6 

70 

12-5 

10-8 

13-7 

12-5 


9-43  i      9.74 


00 

0-0 

00 

00 

00 

00 

00 

01 

00 

00 

00 

00 

00 

00 

00 

0-0 

01 

0-0 

0-0 

00 

00 

0-01 


.1 


■till 
I'll 


^  I  ' 
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OBSERVATIONS  MADE  DURING  BOILER  TRIAL  No.  37. 


Time. 


8.35, 

8.50. 

9.05 

9.20 

9.35. 

9.5*,. 

10.05. 

10.20. 

10.35. 

10.50. 

11.05. 

11.20. 

11.35 

11.50 

12.05. 

12.20. 

12.35. 

12.50. 


.05. 

.20. 

.35. 

.50  , 

.05.. 
2.20  . 
2.35.. 
2.50. . 


05. 
20. 
35. 
50 
05. 
20. 
35. 
50. 


5.05. 
5.20. 
5.35. 
5.50. 
6.05. 
6.20 
6.35. 


Steam 

pressure 

gauge. 


Temperatures 


Draft  pressures, 

inches  of 

water. 


lbs. 

per 

sq.  in. 


Boiler 
room. 


Flue 
gases  at 
entrance 
to  flue 


Feed 
Water. 


In 
ash-pit. 


118 
123 
123 
123 
123 
123 
US 
122 
123 
118 
122 
123 
118 
122 
115 
113 
HI 
123 
123 
123 
123 
113 
113 

lis 

122 
122 
120 
118 
123 
113 
112 
115 
116 
111 
118 
102 
81 
90 
101 
117 
123 


lie- 8 


73 
73 
77 
77 
77 
77 
75 
75 
75 
77 
73 
75 
75 
75 


77 
79 
79 
81 
79 
79 
79 
79 
79 
79 
79 
81 
81 
Gl 
85 
79 
81 
79 
79 
79 
79 
79 
79 
79 


77-8 


560 
530 
570 
610 
580 
590 
570 
550 
580 
560 
550 
570 
560 
540 
570 
570 
540 
780 
640 
620 

rso 

550 
540 
540 
.■90 
560 
550 
530 
520 
520 
560 
600 
610 
620 
600 
580 
490 
620 
630 
700 
C80 


582 


61-5 

61-5 

61-5 

62 

02 

62 

62-5 

62-5 

62.5 

62-5 

62-5 

62-5 

62-5 

62 -5 

62-5 

62-5 

62-5 

63 

63 

63 

63 

63 

63 

63-5 

63-5 

63-5 

63-5 

63-5 

63.5 

63-5 

63-5 

63-5 

63-5 

63-5 

63-5 

63-5 

63 

63 

63 

63 

03 


62-8 


-02 

-02 

-■02 

-02 

-02 

-02 

-02 

-02 

-02 

-02 

-■02 

-■02 

-02 

-02 

-02 

■02 

•02 

■02 

■02 

■02 

■02 

■02 

•02 

■02 

■02 

■02 

■02 

■02 

■02 

■02 

■02 

■02 

■02 

■02 

■02 

■02 

■02 

•02 

•02 

■02 

■02 


At 
entrance 
to  flue. 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


■02 


•24 

■24 

•23 

•23 

•22 

•22 

•20 

•20 

•20 

■20 

•20 

•20 

•20 

■20 

■21 

■21 

■24 

■26 

■2.' 

■24 

•24 

•21 

•21 

•21 

•21 

•21 

•21 

•22 

•22 

•22 

•22 

•22 

•22 

•22 

•22 

•22 

•22 

•24 

•24 

•24 

•21 


•22 


340 

506 

573  5 

529 

616 

653 

414 

455  5 

480 

438  5 

437 

427 

424 

450 

369 

383  5 

381  5 

570 

530  5 

540  5 

504 

461 

442 

454 

535  5 

451 

455  5 

451 

342  5 

408  5 

392 

522  5 

525  5 

487 

516 

427^5 

266 

367 

380 

388 


18,295  nst 


287 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


340 

506 

573-5 

520 

616 

653 

414 

455-5 

480 

438-5 

437 

427 

424 

450 

369 

383- 

381- 

570 

530- 

540- 

504 

461 

442 

454 

535-5 

451 

455-5 

451 

342-5 

408-5 

392 

522-5 

525-5 

487 

516 

427-5 

266 

367 

380 

388 


SUMMARY  OF  OBSERVATIONS. 

arr^r..  ^^z:--'-'-  "«-«"'«v.^.y. 

— o-oo  p.in.  Duration-600  mina. 

I.    Method  of  stoking...  *^"''""^-  „ 

3     fVn  r?^  ^'H^C  ■■: Hand-spreading  on  alternate  oideg 

7  on 7.37a.in. 

7.30  a.m.,  5.30  p.m. 

Fuel. 
6.    Kind  o.' coal (fCn  07 »t     „     .       ^ 

13.     Wciglit  of  ash  (lbs.).  ...■.■.";.■.:,■ •■•■..'.'.'.■■■     149 

-'-.'.91 

,.      ..  ■*"«  AND  Flcb  Gas. 

4     A,r  pressure  under  fire  (inches  of  water) 

16.  ..  at^^  "  "        ••' -"02 

17.  Amount  of  damper'^Lning  "        Zo'lo 

i-  teS°%?""'»- <*o::. :..,.;, .::.,, .,       v. ■..v„S 
-.  A..„„ „, ^ «» ^t,w,™,^,j,«,-i,;«:co.o;o,;6v:i:ii:.:,. -3 

9,     „  Water  and  Steam. 

■'■    TnI^r''^-'H!"''  °/  f<^  water  ("F.) 

57.     Barometer  rea.ling  (inches        ^   ^''^  '"' ,  ,"t^2 

291-0 

'^•h :. ..•.■.■.;;  »o 


I. 


if' 


'-I1 


208 


U  i 


1. 

2. 
3. 
4. 

5. 
0. 
7. 
8. 
». 
10. 

11. 


12. 
1.3. 
14. 
15. 
10. 


17. 
18. 
19. 
20. 
21. 


22. 
23. 
24. 


25, 

26 
27 
28 


29. 
30. 
31, 
32 


33, 
34 
35 
3d 


SIMM.VUY  OK  KKSILTS. 

Miidcon  U.  ami  W .  No.  2  Uoikr.  ut  Mrfiill  liiivirxily. 

To  Dclprniinc  (|u:ilit.v  of  Coal. 

Kinil  of  Fuel— No.  27.  Kiml  of  Furnao'  -I'ixinl  Imrn,  30%  air  space. 

Mctliod  of  SlartiiiK  and  StoppiriR  'IVsl— .Vltmiale  (.\>  M.K.) 

(irate  Surface  (»q.  fl.)— 10-7'J.  Water  11'  :ilin(t  Surface  (»(\.  ft.)— (i3!». 

tJuiHTliealing  Surfuco  (sq.  ft.)— Nil. 
Barometer  at  start— JU'JO.  .\t  finish- 12'J-87.  Mean— 2'J-SS. 

ToT.\L  Q'.'ANTITIli.s. 

Date  of  trial 12,  0  OS 

Duration  of  trial  (hours) ".';'[ 

Weight  of  coal  us  fired  (lbs.) '-•]•:" 

Percentane  of  moisture  in  coid  as  hred  {',,) J  '0 

Tot  id  weight  of  dry  coal  lired  (lbs.) '■'^"•> 

Total  iLsh  and  refuse  (lbs.) ,  .     ,-     ,  '  .     i  h  .' 

I'ercentagi' of  ash  and  refu.se  m  dry  coul  (',)  (<i)  from  uiudy.ses  12-0/;  {<>)  weiglie<l  !lt> 

Total  weight  of  combustible  consumed,  from  analysis  ilbs.) 2194 

Total  weight  of  water  fed  to  the  boiler,  correct cl  fur  dilft  nine  of  level  (Ib.s  )  .  18295 
Equivalent  water  evaporated  into  dry  sicani  from   actual  feed  wat"r  tem- 

l)orature  and  boiler  pressure  (lbs.) .  . _  .  .    .  .    !mo^, 

Equivalent  water  evaiwrated  into  dry  steam  from  and  at  212    i.  (ll)».) -'ISJO 

HouiiLV  (il\.NTITIi;s. 

Dry  coal  firctl  per  hour  (lbs.) :^2'9 

Dry  coal  [ler  scpiare  foot  of  grate  surface  per  hour  lll)s.) j4-8 

Water  evaporateil  l)er  hour  corrected  for  (pialily  of  steam  (lbs.) IS'.O 

E(iuivah'nt  eva|K)ration  per  hour  from  and  at  212'  V .  (lbs.) .2182 

Equivalent  evalwration  per  hour  from  and  at  212°  F.  per  sciuare  foot  of  water 

heating  surface  (lb.... ) •'   '  • 

AvEn.\<:B  ruKsstiiKs,  Tkmi'K1!.\tiiiks,  Etc. 

Steam  pressure  by  gauge  (lbs      sq.  in.) 'J.lj'^ 

TempiTature  of  feed  water  enteri'v,  boiler  (deg.  F.) "'^.  ,, 

Tenqjerature  of  escaping  gase.-  f.om  boiler  (deg.  F.) •"•81. 

I'ressure  of  draft  between  (hunper  and  u.sh-pit  (ins,  of  water) i)'-» 

Percentage  of  moititure  in  steam t)- 1) 

House- P()Wi;k. 

Horse-power  developed  (Item  15-i-34J) C3-2 

HuiKlcrs'  rated  horse-po.ver ^  ''.' 

Percentage  of  builders  rated  horse-power  developed IU.j 

EcoNOMir  Hf.sii.ts. 
Water  apparently  evaporated  imder  actual  conditions  per  lb.  coal  as  fired 

Equivalent  cvaporat ion  from  and  at  212°  F.  per  lb.  coal  as  lired  (Item  1 1  -=-  Item  3)  8  •  (Ki 
Equivalent  evaporation  from  and  at  212°  F,  per  lb,  of  dry  coal  (Item  1 1  -r  Item  5)  8 • .  ,> 
Equivalent  evaimration  from  and  at  212°  F.  i)cr  lb.  of  combustible  consumed 

(Item  11  -r Item  8) "•'••■' 

Efficiency, 

Calorific  value  of  dry  coal  per  lb.  (B,T,l  .i    J?^'-" 

Calorific  value  of  the  combu.stiblc  i^-r  lb.  (li.T.E.)  122011 

Efficiency  of  boiler  (based  on  combustible  con.sumed)  Cj;) 6.M- 

EfTicicncy  of  boiler,  including  grate  (based  on  dry  coal)  V/c) <<' ' ' 

Flue  Cases. 

Drv  flue  gas  per  lb.  carbon  (from  gas  analy.ses)  (lbs,) 20- I 

of  combustible  consumed  (from  gas  analyses)  (lbs.) 2,i^ 

"  dry  coal  (from  gas  analyses)  (lbs.) 20' |i 

Proportion  of  heat  of  fuel  in  escaping  dry  flsie  >j:\srs  (%) 18-3 


OAA 


I 


tit 

3i 


ii 


GRAPHIC    RECC 


GC.T.3> 


..fj  J  Lp s-+-s^-=— "•  '^'^ 

5j  H    -       ^             ^-^c 

m*                                         . — 

^iu.** 

5 1  H%iZ 

^1    "          ..   ..   j.         _  ,.._f.., 

^  ^.    '^  -      1 

^io               _U             c  a     '  '^^     ^? 

0^'^'^'    r 

«    '  -    X                                                                                                                     1 

^   5                                                    1 

.«     Ij         ^k^      r^/v»^«:»^  7-4/^^r^ 

^Jr'^Q'^''                 ^"^      ^^^sjsf-- 

^'S-^   V. 

,5^fKf]    It 

\vUt   -             41             Jl~ 

jj  ,n  ^                                      -+-- 

ft  2    ' -■      ■  — -i-     —          ■-    .            .    . ._ 

iK'^h     .      .  ±                    } 

i'ii'^              -4-                             ^^ 

Ji^!!^.                            T  e  M  "f*  B.  fi  m   T  U  7\  eY  0  f' 

' '  »>       >-4-44J  1  LA    11    VxaU 

^^^r'^z    ^J"-  ^jl-T-^f 

J«5.''lt                               .^Z^-^^-"^" 

»«?%  .,.      ,          y  o,^ 

^.  ,5^,        k.^^   yy^   ±-j--  "" 

^  >V              v^ 

^n:^^_         /^ 

i!-Wt8   S^^      _i^     ^/;?t^''^-Vil^.''f, 

1^5.  ^  ^^ — \y — ^--i- — =r^ 

i:^       ly/    ^^ ^^...,^.^,/,^„r''^ 

'!';  .  '[^^^                        ^^- 

>9./»7  8.3J-            »•»*■             /«a«-            //iy            /iji 

RECORD    OF    BOILER    TRIAL. 


CeAL^A> 


VppBNDIX    If     Vnl.     IV 


308 


1 


10. 


17. 
19. 
19. 


22. 
23. 
24. 


ii       ! 


2& 
27. 
28. 

I 

29, 

31. 
32. 


I 


33. 
34. 
.15. 
36. 


I 


i 


k 


2t>0 

TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  26. 

DiitP-Juiw  26,  IWW.  Trial  Nmnb,r-G.C.T.  43. 

oiwekvaTIonh  op  OKNKHAL  CONUITIONH. 

IVnUt. 


Wr«lh.r  Bn.  ..»!  rlj.r     B   urn)  W    N„  j  w„rkm«.    Co«l  ia  fwrly  harl  dull  blaeli  lull.i»,  with  •  nrtun 
jnlulduat      Hlim  "(1 1  wminrd  »nil  fiiumi  light  "  ••••••ih.,  ■»!•»•  ™ri»iB 


TiiTip. 

7  .J.! 

7  .tH 

7  »0 

H  .'1.5 

0  (Nl 

!t  JO 

!)  40 

10  IK) 

r.>  :<o 

4  M) 


(■|<'ani-<l  fire.     Unilcr  |)rfw<iiri',  I'.'O  llw. 

Firi'il  wilh  No.  I'O  ciml, 

TufM'M  blown  will  CO)  rronnlcr  Kti»rt(il. 

TrinI  xtHrtwl      IJ' •hiikni'n.'v  half  burnt  (hrough. 

Coal  bum»  wilh  vt-ry  imirh  flame  anil  in  xlow  biiminii. 

r.mj  laki-K,  nci-i-M-itatinK  ilx  Immmk  broken  up  with  rukc  from  time  to  time. 

(  Dill  (tivrM  oil  a  hi'ttvy  browi  mnoki'. 

Coal  iH  kept  from  4'  to  ti'  on  i.^rH, 

h  li"  ileamil.     1C2  Ibn.  rUiiKer  rtiiii.viil.     (linker  noft  anil  eimily  removed 

Hmoke  murh  lifw  than  in  morning,  on  the  whole      When  wainiiil  up,  comparatively 


little  Knioke  in  olmerveil. 
Fire  I'leamil.    Chnker  not  iliflieult  to  remove. 
Thin  coal  iH  iiuilahle  for  a  iihakinK  urate. 

Clinker  a.nd  Awi. 
'2W    lbs.  clinker. 
7H    IbH.  ttdh. 


117  Ibn.  removed 


UKCOKD  OF  COaL  CONSUMED  DUIUXCi  BOILER  TRIAL  No.  « 


TTme. 


."^tart  8  .15  a.m. 


Weight  of  coal 
fired. 


During 
interval 


1  •.'•.' 
165 
133 
liOO 
131 
125 
11!) 

103 

0! 

105 

147 

73 

143 

125 

4S 

188 

124 

1.33 

77 

17S 

M 

48 


Total. 


122 

2,S7 

41!) 

010 

7.'iO 

S75 

!MI4 

lOSO 

1183 

1244 

1340 

14<m 

15(10 

1712 

1K.37 

1885 

2073 

2197 

2330 

2407 

25.S5 

2623 

2671 


Time 

of 

Hamplinfr 

fluo 

gascR. 


8 

0 

0 

10 

10 

II. 
II 

12. 
12 

1. 

1 


I.-. 
.15 
45 
.15 
45 
15 
45 
15 
45 
15 
4., 
15 
45 
15 
45 
15 
45 
15 
45 
10 


Cuni|>OHilion  of  flim 

by  X'olumc,  jicr  cent. 


CO. 


8-2 
13  0 
11-8 
10  (I 
11-5 
10-3 

90 
11-6 


1 

s 

4 

lO'O     j 

9 

1 

il 

8 

8 

1 

12 

10 

3 

11 

.) 

II 

7 

10 

8 

11 

4 

10 

7 

10-6 


0. 


8-3 


CO 


112 

05 

9»> 

00 

90 

0-6 

6-7 

1-2 

11-7 

00 

63 

0(1 

8-7 

0-4 

6-7 

1-2 

6-8 

0-5 

6-9 

10 

6-4 

1-5 

H-a 

0  5 

II-8 

00 

4-9 

1-9 

6-9 

0-5 

9-5 

0.2 

7-7 

0-7 

9-6 

0-5 

8-8 

20 

71 

0-8 

0-7 


If' 


270 


I'i  r 


■i 


tim  I 


ill 


f  :  i  ■ 


OBSERVATIONS  MADE  DURING  BOILER  TRIAL  No.  43. 


Temperatures 


Draft  nressviTcs, 

incnes  of 

water. 


Water 

apparently 

cvar>oratea 

in 

interval. 

lbs. 


85-0 


81 

510 

81 

520 

82 

.570 

83 

580 

84 

540 

84 

530 

85     525 

85     590 

85 

590 

86 

590 

86 

570 

86 

590 

85 

540 

85 

5.50 

87 

570 

85     585 

89     525 

86     660 

85     620 

85     565 

86     550 

87     600 

87     f-S''' 

S" 

o:!.") 

88 

(MM) 

87 

6(K) 

87 

()()5 

87 

-40 

87 

645 

86     600 

87     610 

86 

600 

86 

590 

86 

600 

85 

610 

85 

()05 

89 

510 

87 

600 

85     635 

85     6.50 

85 

690 

594 


-  I    ■ 

11 

m 
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SUMMARY  OF  OBSERVATION'S 


Date— June  26,  1908. 
Commenced — 8.35  a.m. 


Boiler— B.  and  W.  No.  2. 
Ended — 0.35  p.m. 


.At  MoGill  University. 
Duration— 600  niins. 


General. 

1.  Method  of  stoking Han.l-.-^prcading  on  alternate  side.s 

2.  Kmd  of  draft Natural 

3.  Condition  of  boiler  and  date  of  last  cleaning Tlio.oughly  cieaiied  May    1908 

4.  Tubes  cleaned ;  7  ■lO  a  m 

5.  Fire  cleaned 7.H;S  a.m.,' i2  3o'and  5.30  p.m. 


FlEL. 


9. 
10. 

n. 

12. 
13. 


Kind  of  coal /Coal  No 

(  row.sne 

.Analysis  of  dry  coal  by  weight  (' t) 

Calorific  value  of  dry  coal  B.T.U.  per  lb 


20— No.  5  mine.  Coal  Creek  Collierv, 
!  Pa>.s  Coal  Co.,  Fernie.  B.C. 

;C  =  771,     H  =  1.4,     S  =  0-5 
>N:  =  l-:{,  (),  =  5.9,  A.sh  =  10-8 

Moisture  in  coal  a.s  fired  (%) ' j .q 

Weight  of  coal  fired  (lbs.)  2^^] 

(\>mbu.stible  matter  in  ash  and  clinker  ( ' ,  l oC.n 

Weight  of  clinker  (lbs.) 'onti 

Weight  of  ash  (lbs.) '■'■'■'■''''■''■''.'■'.'.''.'.'''.'.'.'.'.'.'.'.'.'.'.'.'..'.'.'.'     78 


14. 
15. 

16. 
17. 
18. 
19. 
20. 


Air  and  Fi.ve  (!.i.s. 

Air  pressure  under  fiie  (inches  of  water) -0-03 

above  fire  "  —0-20 

"  at  damper  "  — 0-''4 

Amoimt  of  damper  opening Various 

Temp,  ruture  of  air  in  boiler  house  (°F.)    .  Si 

Flue  temperature  (°F.) .-g  j 

Analysis  of  dry  flue  gas  by  volume  (<; ) .  .CO:=  lOli,  0:  =  S-3,  cb  =  6-7,  N  =  S0-4 


21. 


23, 
21. 


->'i. 


W.\TEH   AND   StkaM. 

Temperature  of  feed  water  CI'.) gg.g 

Totaa  weight  of  feed  water  corrected  for  dilTerence  of  level  i  lbs  ) is^iiq 

VV ater  level  in  gauge  at  start  (inches) 45 

\\  ater  level  in  gauge  at  finish  ( inches ) .  .  .  a1 

Correction  for  difference  of  level  include  1  al>ove  ilb-  ) +^1 

Steam  pressure  by  gauge  (Ib.s.  per  sq.  in.) .  .  j  1 7'  4 

Barometer  reading  (inches) •"}  cm 

Pressure  in  steam  calorimeter  bv  gauge  ( lbs.  per  sq  in  ) "'15  a 

Temperature  in  steam  calorimeter  ("F.) 293- 7 


let 


Notes. 

D      ■      .          ,     .      .  .                                    '  Fixed  carbon 6.5  2 

rroiimato  analysis  of  dry  coal  by  weis!ht%<  Voliitile  matter .  24  0 

l-^sh ',  10  8 


I  i 


• 


V'    I  i 

il 


272 

Hl'MMARV  OF  UESl'LTS. 

Made  on  B  and  \V.  No.  2  Boiler,  at  McGill  University. 

To  Determine  quality  of  Coal. 

Kind  of  Fuel— No.  20.  Kind  of  Fumaee — Fixed  bars,  30%  air  space. 

Method  of  Starting  and  Stopping  Test— Alternate  (A.S.M.E.) 

Grate  Surface  fsq.  ft.)— 10-79.  Water  Heating  Surface  (sq.  ft.)— fi.3(). 

Superheating  Surface  (sq.  ft.) — Nil. 
Barometerat  start— 29-'j:5.  .\t  finish— 29-86.  Mean— 29-90. 

TOT.IL  QCAKTITIES. 

Date  of  trial 26/6/08 

Duration  of  t;'  '  'hours) ,A-, 

Weight  of  coa;      iired  (lbs.) 20(  1 

Percentage  of  moisture  in  coal  as  fired  (' c ) "■ ' 

Total  weight  of  dry  coal  fired  (lbs.) 2<i4^ 

Total  ash  and  refuse  (lbs.) ;;;■■•;.■  V  ;„  „ 

Percentage  of  a,Hh  and  rifu.se  in  dry  coal  ('<)  (<i)  from  analyses  14-6;  (6)  weighed.  10- H 

Total  weight  of  combustible  consumed,  from  analyses  (lbs.) 2200 

Total  weight  of  water  ted  to  the  boiler,  corrected  for  dilTerence  of  level  (Ib.s.). .  .  18519 
Equivalent   water  evaporated  into  drv  steam  from  actual  feed  water 

temperature  and  boiler  nressurc  (lbs.) ''I,^^'^ 

Equivalent  water  evaporated  into  dry  steam  from  and  at  212    F.  (lbs.)  2i.040 

HOUHLY   Q1ANTITIE.S. 

Dry  coal  consumed  per  hour  (lbs.) ^^I'l 

Dry  coal  per  square  foot  of  grate  surface  per  hour  (lbs.) lo -  S 

Water  evaporated  per  hour  corrected  for  quality  of  steam  (lbs.) 184d 

Equivalent  evaporation  per  hour  from  and  at  212°  F.  (lbs.) 2204 

Equivalent  evaporation  per  hour  from  and  at  212°  F.  per  square  foot  of  water 

heating  surface  (lbs.) 3-45 

.\VEK.\GE  PnES,SUUES,  Tempebatures,  Etc. 

Steam  pre.s.sure  by  pauge  (lbs.     sq.  in.) ".Vi 

Temperature  of  feed  water  entering  boiler  (deg.  F.) 00 -S 

Temperature  of  escaping  gases  from  boiler  (deg.  F.) 594 

Pressure  of  draft  between  damper  and  ash-pit  (ins.  of  water) 0-21 

Percentage  of  moisture  in  steam " '  ■"' 

IIORSE-POWEH. 

22.  Horse-power  developed  (Item  15-T-34i) 

23.  Builders'  rated  horse-power 

24.  Percentage  of  builders'  rated  horse-power  developed 


1. 
2. 

3. 
4. 

5. 
6. 
7. 
8. 
9. 
10. 

11. 


12. 
13. 
14. 
15. 
16. 


17. 
18. 
19. 
20. 
21. 


25. 

26. 
27. 
28. 


29. 
30. 
31. 
32. 


33. 
34. 
35. 
36. 


.o:i-s 

.  .  .01) 

.  .100 


Economic  Hesvlts. 
Water  apparently  evaporated  under  actual  conditions  per  lb.  coal  as  fired 


(Item9-Hltem3) 


6-9.! 


Equivalent  evaporation  from  and  at  212°  F.  per  lb.  coal  as  fired  (Item  11  +Item  3)  .S-2.> 
Equivalent  evaporation  from  anil  at  212°  F.  per  lb.  nf  dry  coal  (Item  1 1  -4-Item  5)  S-.i  1 
Equivalent  evaporation  from  and  at  212°  F.  per  1!     of  combustible  consumed 

(Item  11 -H Item  Si ^■•■> 

Efficiexcy. 

Calorific  value  of  drv  coal  per  lb.  (H.T.U.) 13 IHJ 

Calorific  vahie  of  the  combustible  per  lb.  (B.T.I .) l-;j-^J] 

Efficiency  of  boiler  (ba.sed  on  combustible  consumed)  C',) 02-'- 

Efficiency  of  boiler,  including  grate  (ba.sed  on  dry  coal)  {'/c) "''•'' 

Flue  Gases. 

Dry  flue  gas  per  lb.  eai-bon  (from  gas  analyses)  (lbs.) 

of  combustible  consumed  (from  gas  analyses)  (lbs.) . 
drv  coal  (from  gas  analvses)  (lbs.) 


Proportion  of  heat  of  iuel  in  escaping  dry  flue  gases  (SO  . 


.20- 1 
.17-2 


i!i 


J- 1 


•45 


^  r 


ft 


GRAPHIC 
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ORD   OF    BOILER   TRIAL. 
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CASCADE  COAL  FIELD. 


■it 


ALBERTA. 
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Time 
7.30 
7.45 
8  30 

0  45 

10.00 
10  30 
10  35 
11.45 
12.30 


TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No,  25- 

Date-  -Juno  30,  1908.  Trial  Xumlx.r-G.C.T.  45. 

OBSEUVATIONS  OF  GENERAL  CONDITIONS. 

_      .  Notei. 

D.y  duU  .nd  cloudy. ««,  ,.i„.     „.  .„j  w.  No.  ,  ,„,wi„,.     „,„^j  „.„,^  ,^  ,„^^^  ,.^,_, 


1.20 
6.3U 

6  33 


■2'  fire,  nearly  half  burnt  through,  much  Han-.o.      Coal  ir.  nmall  lumps,  with 

"'  cUnke""'"""""''*'  ''"'^'  """'"'  "^  ""y  »'■"••■    «"'^-l  fi«>.  bat  found  very  little 
Evaporation  having  fallen,  force<l  draught  put  on 

Jan  on  again  after  cleaning. 

Kre  ch^ancd.  a«  before  much  dirt,  but  not  a«  much  hard  cUnker.    Total  removed 
Tnal  finished.    Fire  aa  at  beginning.     153  lb«.  of  a«h  removed  from  a«h.pit. 
Clinker  and  Ash. 

278  lbs.  clinker. 

153  lbs.  aah. 

RECORDJJFCOAL  CONSUMED  DURING  BOILER  TRIAL  No.  46. 


Time. 


Weight  of  coal 
fired. 


During 
interval. 


Total. 


8.45. 

9.15. 

9  45. 
10  05. 
10.35. 
11.00. 
11.30. 
12.00. 
12.20. 
12,50. 

1.20. 

1.50., 
2.10.. 
2.40.. 
3.10.. 
3.40.. 
4.10.. 
4.40.. 
5.10.. 
5.50.. 
fi  30.. 


Start  8.30  a.m. 


137 

137 

170 

307 

85 

392 

81 

473 

199 

672 

132 

804 

179 

983 

71 

1054 

20 

1074 

114 

1188 

122 

1310 

218 

1528 

123 

1651 

107 

1758 

83 

1841 

159 

2000 

197 

2197 

147 

2344 

96 

2440 

207 

2647 

135 

2777 

Time 

of 

sampling 

flue 

gases. 


8.40 

9.10 

9.40 

10.10 

10.40 

11.10 

11.40 

12.10 

12.45 

1.10 

1.40 

2.10 

2.40 

3.10 

3  40 

4.10 

4.40 

5.10 

5.40 

6  10 


Composition  of  flue  o— 
by  volume,  per  cent. 


CO, 


O. 


CO 


9-6 
10-3 

8-3 
12-8 
12-4 
14-5 

9-2 
10-3 

49 

8-3 
10-5 

9-5 

8-5 
80 
12-9 
8.'5 
94 
5-6 
3-5 
7-5 

9-3 


10-4 
8-7 
10-6 
6-6 
6-6 
4-5 
100 
9-7 
14-5 
11-4 
7-4 
lP-4 
111 
11-9 
6-4 
11-4 
10-4 
11-6 
15-9 
12-4 

101 


0-2 

0-3 

01 

00 

01 

01 

0-2 

00 

00 

00 

10 

00 

01 

01 

0-2 

00 

00 

0-3 

00 

0  1 

01 


i  ■ 

I  . 


■  I 


i' 


1 1 


!^  i 


i;i* 


^  a' 


i    ■ 


\\\ 
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••HSKUVATIONS  MADK  Dl'UJNO  BOILER  THIAL  No.  4V 


Time. 


S.3() 

i».(Kl 

15 

.30 

0.45 
10. (Kl 
10.15 
10.3(» 
10.45 
11. OO. 
11.15   . 
11.3(».. 
11.45   . 
12.00  . 
1215. 
12  3(1   . 


12.45 
l.Oi) 
1.1.1 


1.30 
1.45 
2.00 
2.15. 


2.30. 
2.45 

3.00, 

3.15 

3.30 

3.45 

4  00 

4.15 

4  .3(1 

4  4.-) 

5  (Ml 
5  15. 
5.3(1. 
5.45. . 
fi.(KI   . 
6.15 
0.33. . 


Stoatn 

prohKiirr 


Ibx. 

per 

iq.  in. 


123 

123 

108 

l(),x 

123 

r.'3 

123 

123 

lUi 

120 

123 

11" 

III 

113 

103 

IIS 

114 

l(K) 

115 

123 

123 

US 

123 

123 

123 

U.H 

114 

113 

119 

123 

123 

105 

113 

120 

115 

93 

93 

70 
105 

9S 

86 


TcmnrrBturea 


Boiler 
room. 


SI 
81 
SI 

Nl 
SI 
82 
83 

84 
80 

S5 
S5 
S5 
85 
85 
85 
84 
83 
85 
84 
84 
86 

.<<5 

85 

80 

83 

83 

S3 

85 

85 

85 

.S5 

85 
85 
85 
84 
83 
83 
84 
S3 
82 
83 


Fliip 
cntrunn 

to  flllP. 


113-2       83  9 


Feed 
Wafir. 

I 


t      570 
5'JO 
570 
5(N) 
510 
580 
585 
710 
080 
720 
775 
680 
600 
660 
580 
600 
550 
5(K) 
580 
610 
630 
080 
750 
825 
670 
(i85 
645 
635 
025 
780 
700 
750 
850 
8(M) 
7(H) 
630 
505 
560 
700 
640 
J70 

647 


00-5 

CO -5 

07 

07 

07 

07 

t)7 

07-5 

67-5 

67-5 

67-5 

67-5 

67  ■  5 

07-5 

07-5 

07-5 

67-5 

OS 

OS 

OS 

OS 

68 

68 

68 

68 

68 

08-5 

68-5 

08-5 

OS -5 

69 

(is -5 

68-5 

68-5 

68-5 

OS -5 

68-5 

68-5 

68-5 

68-5 
68-5 

67-9 


Draft  prmmirrR, 

inchii  of 

water. 


In 

ash-pit. 


At 
entrance 
to  flue. 


-05 

-  05 
-05 

-  ■  05 
-•05 
--05 
+  10 
+  13 
+  10 
+  10 
+  10 
+  -05 
+  10 
+  10 
+  13 
+  ■10 
+  10 
--03 
--03 
--02 
+  -02 
+  -05 
+  10 
+  -05 
+  •02 

0-0 

0-0 

0-0 

0-0 
+  •12 
+  -16 
+  10 
+  13 
+  -13 
+  -08 
+  •10 
+  •08 
+  •05 

00 
00 
00 

+  -05 


--.30 
-•30 
-■30 
-•30 
-..30 
-•30 
--30 
--32 
-31 
--3I 
--3I 
--.30 
--.30 
-  ■  30 
-30 
-•28 
■•28 
■•28 
■  -  28 
-28 
-.30 
-.30 
-.30 
-,30 
-30 
-30 
-  30 
-30 
•30 
-30 
-.30 
-.30 
-.32 
-.32 


Wut<  r 

opparciilly 

evuporntcd 

in 

interval. 

lb-. 


370 

405 

455 
189.5 

340 

290 

6,50 

402 

472 

.'iOO.S 

024-5 

494 

281-5 

488 

321 

352 

263 

254 

371 

388 

594-5 

041-5 

006 

511-5 

490 

.528-5 

438 

428 

4.53-5 

693 

490 

509 

566 


-  -  .1J 
-.30 

&9H  •  ii 
.554-5 

-  -  30 

395 

-  ■  28 

278-5 

-•30 

279 

-•30 

440 

--2S 

644 

-.30 

18.080-5  net 

277 


HL'M.MAKV  OK  OflSKHVATlONS 


r 

Illy 

ted 


H. 

«. 
1(1. 
II. 
IJ, 


Dnt(^— Jisnp  30,  IftO.s. 
C'olliliiclicrd— 8.;iO  u.lii 


Hoilrr-  U.  ami  \V.  No.  a. 
Kiidcil— (i.:;,j  p. III. 


At  .\Ii'(iill  I  niv«T.«iiy. 
Duration    wi.t  ruin,! 


Mottiod  of  .-itokinu ii  .  i  i 

Kind  of  draft  Hand-.spr,  ■idiiic  (mi  ajirrn 

VX'i'Z;'!''''''^  ""!''''•'-•' '-''■'•-'-  ThorouKhly  ,.l,.a„..d  M, 

Firi'  cliancd ,  .,  .      7 

<   •JOa.ni.,  2  ;iii  and  ."i 

FfEl,. 

f  ■;'  "'  7'  ,  .^■•-  -^-^"    '  -  <"  1  '— .  il.  M.X-1  (V.  Can, ..,, 

.XmilvMs  of  dry  roul  by  tt<i({lit  ( ' ,  ) ''=7l(i,      II=:i.s, 


Itr  «idr.< 

I'orccd 

i.\.   I!MIS 

t'>  a.m. 

'iiJ  p.m. 


(  alorific  value  of  dry  coal  ll.TI  .  imt  lb 
.MoiMurc  in  coal  a.H  fired  (',) 

WciKhl  of  coal  fired  (llw.). 

I  •oml)ii.Mil.Ii.  matter  ni  a^h  and  clinker  ( ' ; ) 
Weiuht  of  clinker  (llw.)      . 
\\  eiulit  of  u.m1i  libs.) 


.Ni==  I   ti,  O;  =  (;.«(,  .'\,[ 


Am    A.NU    I'LIK    Ga.s 

14.  Air  pre8.sure  under  firo  (inches  of  water) 

liJ-  ■'            above  fire 

■J-  "           .'it  danijM'r         "          " 

]'■  ,-\""»i'nt  of  damper  opi-nint' 

1«.      I  emperature  of  air  in  boiler  house  CF.) 

I!».     Hue  temperature  (=J'  )  

21).  Analy>i.^  of  dry  fl,,,.  ^a.s  by  vol 


volume  (-;;.. C().  =  <).;(,  ^u^u).\\■,^^^^:^■^ 


.\l!..rla 

.S=0.s 

1  =  1.':! 

l.i-JU) 

O-S 

l-'TT- 

40-4 

..27N 

.13a 


+  0  0,-, 
-0  JO 

-o;to 

. .  .Full 

..83!) 

*147 

=  M1..-, 


21. 
22 
23.' 
24. 
25. 
2»). 
27. 
28. 
29. 


\V.\Ti;H  A.NU  Stk.am. 
TemiHTafure  of  feed  water  ("F  ) 

\V.'!,'llT'''^'."."f  f''''l  "■^"'•'-  'ornvt,  ,1  for  .litlerenc 
\\a  IT   eve    in  ^aUKe  at  start  (imhes) 

«al,T   .-v.-l  in  KaiiKc  at  (ini.sh  (inches) 

(  <irre/lion  for  ditlerence  of  level,  inclu.i,.', 
Neam  :-e.s.s,ire  by  Kau^e  ribs,  per  s.i.  in  ) 
Haroiiieter  reading  (indies)  ■>  ■  ^ 

Pressure  in  steam  calorimeter  bv  nauge  (lbs  wr 
1  emperature  m  steam  calorimeter  (°F.)       .'  . 


abov 


e<,f  level  ilbs). 
'f]-  in.) 


.    07-0 

.  1>«0M» 

4. 

^  IS 

-.'ill 

li:i-.' 


12!»ls 


Notes. 


Proximate  analy.i,  of  ,lrj-  o„„l  |,y  ,.„ii,,,t  , 


JFijid carbon '.    70  5 

1  V  olntiie  m.'itter 172 


lAah 


12  3 


r 


mm  ■    i 


Nil 


(fit      :     i 


i    4 


i-  I 


nir  ipart 


1. 
2. 
3. 
4. 

a. 

0. 
7. 
H. 
ft. 
10. 

II. 
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St'MM,\RY  OF  HESILTS. 

M«.lr  on  lUml  W.  N„.  2  H„i|rr,  at  MKiiU  l'nivcr«ity. 

lo  IJctirtiiinc  (|iiitlity  of  Coal, 

Kind  of  Fiii'l  — No  '2S  t.--    i    ... 

n    .    J  "i  '""""''  ""•'  *"'■•"''""  Tr«t-Altrrnn,r  (A.S  M  fT 
(Irate  Hurfurr  (ho.  ft.)    -Itl.Ti)  „    ,       „  , 

'         u         '    •    .  " '""r  Heatinn  Hurfiirc.  (m,    ft  )— flan 

„  ""P-rhpotinn  Surfarn  r«i.  ft  ,   -Nil  >    I    "J     "JU 

Haronirtiratitart-M.OO.  At  fini«h-29.S2 

'""""'"     ^02.  Mpan— 2973 

n  ,     , ,     ,  Total  Qi-antitieh. 

Palo  of  trial 

Duration  of  trial  (hoiim) 30  fi  ()> 

>\  MKht  of  roal  an  fircl  (jbf.' )      10- o: 

loa  wp,„htof,lr>co«lfir,.d(lbH.)  "^ 

I  otal  anh  and  rcfiiw  (lb«  )  ^7.W 

tqu.val..nt  water  ev«,K,ra,«l  into  dry  nieim  from  and  •t  211-  F.  (»,«.).,  !  ;  ;  J'^sS 


12. 
1.1. 
14. 
15. 
10. 


17. 

IK. 

in. 

20. 
21. 


pry  oohI  fired  fKT  liour  (lh» 
I )r\  coal 


Hourly  Qvaktities. 


I »ry  ,.„«!  per  «,imrr  f.«,i  „f  p-ate  «iirfare  iH-r  hour  dbr,  ') .'•'* 

KiJfrxii:;:;:^;;  izxi'i?:":  '^v^  -;"-'■  •     ■  iff" 

Lqiiivaleni  evatioration  imt  hour  froin  an  1  at  91  •)"  v  Jl    ^^  /         ,      .  .2i:J7() 

heating  surface  (lbs  '  ^'-    '^^  r*'  "'l"*'"*'  '""*  "f  wutcr 

3-:it 

AvKHAliK    PUKH.SII1EH,    TeMPK«ATIRES,    EtC 

Stc^am  presHUrp  h>  gMtgi'  (lbs,     sn.  In  ) 

lempiTature  of  fee,)  water  ..nierini  boiler  (dea'  F  ) M2'- 

Ten,,».ratureof  e«eapinKKa«e«froin  boiler   .■«  F  ) «"•" 

l-^a^'  ;:?^:L^;r ■[J.tS^  -'  -'-^^^-■^  --  :::::::::: 


()I7 

or, 

04 


22. 
23. 
24. 


25. 

26. 

27. 
28. 


HOH.SE-1'OWER. 

Horw-iM)wer  devel(.i)ed  (Item  15^345) 

Builders'  rated  horse-jxiwer  61   0 

Pereen.age  of  builders'  rute,l  horse^imwer  developed:  '■'■'■'■'■''.'.::::'.'.'.::::.:    ^    ^  ^ 
KcoNOMii-  HE.srtTs. 

""'"'oi.r^'Tu:^;.;"""^"""'  •""''■■•  '"•"■">  — ""«-  per  »,.  enal  a.  fire.l 
Equivalent  ev!iiH>rati,m  from  and  at  L'i 


;F.  per  lb.  eoalus  fired  (Item  11  +  Item  :{) 
(Item  „:r-^;'n/- -Ur2l.i  r^j^-^'ib^&llj^^i^^'lUm. 


t 


Equivalent  evuporatioii  fnim  and  at  •>1>"'  I.'  '.,,.,11      r V    -■■•;•■■■•■  ■•  -neiii  .t)  1  ■ ,  t 
tnu.ya.ent  evaporation  from  ^.li'lC^J  r^;"'ib^&l!j^^i;  ^'iLlTir^  ^"" 

ON.' 


20. 
30. 
31. 
32. 


Efficientv. 
r'alorifie  value  of  dry  eo;d  per  lb    (B  T  C  ) 

I  Mlorific  value  of  th.'  combustible  per  lli.  (B  T  V) 

Em,  lency  of  be  .-r  (bas„|  on  combustible  consumed)' '('-') 

LfhcMcy  of  boiler,  ineiu.iinR  Rrate  {based  on  d,^ coil)  (%y  •.■.•..::::::::::  Iti; 


l.")()(iO 


Fl.t  K   CUSES, 

33.     r>r>-  flue  r.is  per  lb.  carbon  (from  k:i>  u.ialv 


34. 

00. 

36. 


:,."■'   ■•iial.v.se.s)  fibs.) or   - 


v^.>^  o,-^™.  ^ivi^ssfss^;:"":  ■'"::: :  ^ :  i;? 


.30/0,08 

..  looa 

2777 

OS 

. . 27S5 

4;n 

h(f|.!:i.(l 

IMSfl 

.)..     I80S0 

.  .  iso:'o 

.21480 


m 


.113-2 

.67-0 

... « 17 

.   0-3.-) 

.04 


.61-9 
.  .  m 
.  .103 


.9S.' 


.L'fi-,") 
2l!i 
IDS 
20..- 


GRAPHIC     RECORD 


OCT  ^S 


\n;^  1  \ 


30RD    OF    BOILER    TRIAL. 


Appendix  II,  V'iil    IV 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  226. 

Date-July  10,  1908.  -^^  Number-G.C.T.  49. 

OBSEUVATIONS  OF  CENEUAL  CONDITIONS. 

Notes. 

Day  fine  and  ckar.     ...   .nd  W.  No.  1  Iwilir  working. 


Time. 
7  30 
7  45 

<)  00 
10  .5 

10.  10 

10  50 

12.15 

2.00 

5  30 


f..53 
7.00 


Firp  cloiinefl  and  made  up  with  coal  No.  225  washed 
I  vir;        'loH'li. 

'■'"I-  Sr  """"""■  """  "'"'"■     "  ""■  »  »■■  -"""I.     1-™  k-pt  from  3-  to 

Fan  on,  fire  built  up  thirkor 

I' an  .stopped. 

Trial  fini.shed.     Fire  as  at  start. 

Ci^inkkh  and  A.sh. 
138     ll)s.  clinker. 
7C    lb.s.  ash. 


mCCOim  OF  COAL  COXSIMKD  DlHIXf;  UOILEH  TRIAL  No.  49. 


Time. 


n.io. 
n.4o. 

10.10. 
10  50. 
11.15. 
11.45. 
12.15. 


Start  0.00  a.m. 


12.45 

1  15 
1.45. 

2  15. 
2.45. 
2  55. 
3.25. 
3. 55. 


4  30. 
5()0. 


5,30. 
5  45. 
li.OO. 
0.30. 
7.00. 


Wcipht  of  coal 
fired. 


During 
interval. 


81 
134 
80 
141 
310 
171 
131 
124 
118 
73 
140 
130 
4S 
100 
102 
150 
(•3 
72 
137 
61 
83 
25 


Totu!. 


81 

215 

301 

441 

751 

022 

1053 

1177 

1205 

13()S 

1508 

1(544 

1002 

1702 

1894 

2044 

2137 

2209 

2340 

2407 

2490 

2515 


Time 

of 

sampling 

flue 

pases. 


9  00 

9.30 

10. 0() 

10  30 

11  (K) 
1 1  30 
12.00 
12.30 

1.00 
1.30 
2  (K) 

2  30 
3.00 

3  30 

4  00 
4  .30 
5.00 
5.30 
fl.OO 
6.30 


Coinposiiion  of  flue  gasei 
'ume,  per  cciu. 


91 

10-4 

9-2 

8-1 

10-4 

11-2 

10-6 

11-2 

9-8 

7-5 

7-5 

110 

9-8 

60 

100 

10-4 

8.5 

7-3 

8-4 

6-3 


110 
8-6 
10-5 
120 
8-5 
7-4 
9-3 
6-9 


12-4 
8-2 
104 
14-2 
10-3 
7-8 
11-5 
13-4 
10-9 
13-9 


CO 


00 

0' 

00 

00 

00 

0-2 

0-1 

0-2 

0-2 

01 

00 

0-3 

01 

01 

01 

0-8 

0-2 

00 

0.2 

00 


I 


91 


10-5 


01 
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OBSERVATIONS  MADK  DIKING  HOILKR  TRIAL  No. 


f 


U      ! 


Tiine. 


9.00. 

9.15. 

9.30. 

9  45. 
10.00. 
10.15. 
10.30. 
10.45.. 
11.00.. 
11.15.. 
11.30. 

11  45. . 
12.00. . 
12.15 
12.30.. 

12  45. 

1.00.. 

1.15.. 

1  30.. 

1.45.. 

2.00... 

2.15... 

2.30... 

2.45... 

3  00.  . 

3.15... 

3  30.. 
3.45.    . 
4.00... 
4.15... 

4  30... 
4.45... 
5.00. .. 

5  15..., 


5  30. 

5  45. 

6  00. 
6.15. 
6  30. 
6  45. 
7.00. 


Steam 

pressure 

gauge. 


lbs. 

per 

eq.  in. 


112-5 


Temperatures 
°F. 


Boiler 
room. 


Ill 

1    83 

105  1    ,S4 

103 

84 

108 

86 

113 

85 

113 

85 

122 

89 

121 

89 

123 

89 

114     89 

111      8S 

113 

88 

115 

87 

108 

88 

100 

87 

111 

85 

117 

85 

118 

85 

120 

85 

113 

85 

113 

85 

105 

86 

107 

87 

113 

87 

•13 

87 

120      87 

105      87 

115      87 

122      ,87 

llfi      87 

122 

88 

117 

87 

108 

87 

121 

87 

110 

85 

91      87 

91      85 

120      87 

113 

85 

123 

85 

108 

85 

Flue 

(lases  at 
I  entrance 
I  to  flue. 


Feed 
\Nater. 


430 
475 
510 
o(X) 
490 
535 
5(M) 
480 
i       550 
670 
680 
690 
590 
575 
580 
570 
560 
540 
540 
510 
530 
545 
620 
625 
585 
575 
610 
570 
590 
590 
o35 
560 
570 
570 
500 
450 
500 
550 
500 
590 
465 


86-4 


554 


71 

71 

70-5 

70-5 

70-5 

70-5 

70-5 

70-5 

70-5 

71 

71 

71 

70-5 

70-5 

70-5 


■0- 

70- 

70- 

71 

71 

71- 

71- 

71. 

71-, 

71-. 

71-. 

7I-.' 

71-,- 

71-,' 

71 -i 

71-.= 

71 -.l 

71-) 

71-5 

71-5 

71-5 

71-5 

71-5 

71-5 

71-5 

71  5 


ni 


Draft  prr  suns, 

incheL  of 

water. 


In 
ash-pit. 


•02 
•02 
•02 
•02 
•02 
•02 
•02 
■02 
•20 
15 
20 


•+-•10 
+  •10 
+  •30 
+  •28 
+   15 
+  •16  ! 
+  •  25 
+  •  22 
+  •26 
+  •26 
+  ■50 
+  •42 
+  ^.'iO 
+  •  30 
+  •■15 
+  •50 
+  •48 
+  •45 
+  ^,-)5 
+  •."^0 
+  •40 
+  •18 
+  •30 


+  •40 
+  •30 
+  ■30 
+  •12 
+  •40 
+  •20 


At 
entrance 
to  flue.  I 


49. 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


-■30 
-•30 
-•30 
-•30 
-•30 
-•30 

-•;w 

-■.30 
-•30 
-•27 

-  •  29 
-•29 

-  •  28 
-•26 

•26 
•26 
•26 
•  26 


-•26 
-•26 
-•26 
-•32 
-•30 
-•30 
-•28 
-•30 
-■28 
-•28 
-■28 
■■28 
•28 

■  ■  28 
•28 
•28 
•25 
•26 

■  28 
■26 
■26 
■25 


+  ■23        -.28 


260 
383  5 
373 
352 

410 

343 

293 

364 

69b  5 

523  5 

654 

517 

553 

553 

427 

468 

5105 

414 

562-5 

.333  5 

4175 

544 

514-5 

702 


423 
474  5 
501  5 
474 
514  5 
412 
572 
504 
446 
443  5 
226  5 
27(i 
3.30 
4,55  ■  5 
291-5 
413-5 


17,922  net 


:^lill   ■ 


M-^^ 


281 


SUMMARY  OF  OBSEUVATION.S 


Date — June  10,  lOOS. 
Coninicnccd— It.OO  a.m. 


Kn.lr.l- 


-H.  i.nd  \V.  No. 
7.00  p.m. 


At  MoCiill  University. 
Duration— 000  min.<. 


■H 


G. 

7. 

8. 

0. 

10. 

11. 

12. 
13. 


VtfUiEKAl,. 

Metlind  of  .stokinc.  .      .  ir  „  i  i-  . 

Kind  of  draft. . . Hund-.iprrading  on  alternate  side.s 


3.  Coiidilion  of  boiler  and 

4.  Tiil)e.s  cleaned 

o.     I'ire  cleaned 


14. 
15. 
10. 
17. 
IS. 
19. 
20. 


•lute  <,f  lust  eieaninK..  .  .•.■.•■.¥homugl.ly  cleaned  Ma^^'uiSs 

7.45  a.m. 


21. 
22. 
23. 
24. 
25. 
20. 
27. 
28. 
29. 


.30 


a.H).,  5.30  p.m. 


Fuel. 

Kind  of  coal \o.  225.-Xo.  1  or  Old  mine, 

Analysi.s  of  dry  coal  by  weight  (';; ) 

Calorific  valin  of  dry  coal  B.T.U.  per  lb. 


II.  McNeil  Co.,  Canmore,  Alta 

C  =  S5-2,    H=41,    S  =  0-7 

l-7,0,  =  2-4,  A.sh  =  5-9 


■iN  = 


i>Ioist\ire  in  rjal  a:,  fired  ('[)'  '    ' 14400 

Weight  of  coal  fired  (lbs.)  '  .  .  . 4-3 

"oinbii.stible  matter  in  ash  anil  clinker  ('';) -'''•'* 

Weight  of  .-linkr-  (lbs)  50-2 

Weight  of  ash  (iDs.) ...  13S 

70 

Air  .^xd  Flie  C..\.s. 

Air  pressure  under  fire  (inches  of  water) 

above  fire  " 

at  damper         " 
Amount  of  damper  opening 

Tenii>erature  of  air  in  boiler  house  i'F  ) 

Hue  temperature  (°F.) 

Analy.sis  of  dry  flue  gas  by  volume  ('i).  .CO: 


9-1,  O,: 


+0-23 

-0-21 

-0  ::;, 

Full 

80-4 

=  10-5;  Cb=0l,  N=8o'?3 


Wateh  .\.ni)  Stk.\m. 
Temperature  of  feed  w.iter  (°F  ) 

w;»'i;;'S;^::-™-^^^^ 

U  ater  level  m  gauge  at  fini.'.h  (inches) ■< J 

(  orrection  for  .lilTerence  of  level  (lbs  )      ^i 

^team  pressure  by  gauge  (lbs.  per  s,,!  in  ) 

Uaronieter  reading  (inches) 


.0 
112.5 

29-77 


Pressure  in  steam  calorimeter  bv  gauge  (ll,s   i)er  so   in  >  -   '  ■ 

Temperature  in  steam  calorimc'ter  (°F.)        .      .    ''.      ' 1^0 


.290-6 


■J.,  -  Notes. 

Prox.™tea„alysi,  of  dry  coal  by  weight  %  j  Volatuo  maTtor IJ:? 

lA»h J., 
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■    ! 


I    ! 


fM 


SUMMAHV  OK  HESULTS 

Made  on  B.  ami  \V  No.  2  Boiler,  at  VcCAl  1'nivcr.sity, 

To  DetiTmine  quality  of  C'oa!. 

Kin.l  of  Kiiel-Coal  Xo.  225.      Kind  of  Furnace— Fixed  bars,  ,30' ,  air  space 

Alcthod  of  Starting  and  .Stopping  Test— Alternate  (A.S  M  V  i 

Grate  Surface  (.q.  ft.J-lG- 7<J.  Water  Heating  .Surface  (.,,.  ft.)-.;:; 

Superheating  Surface  (sq.  ft.)— Nil. 
Barometer  at  start— J9-S0.  At  finish— 29- OH.  Mean— 2l».7 

TdT.VL   tjlANTITIKS. 

I.  Date  of  trial 

J.  Duration  of  trial  (hoin.s)  10  i,  n 

3.  Weight  of  coal  as  fired  (lbs.) '!':" 

4.  IVrcentag-  of  moisture  in  eo;d  as  fired  (' , ) ". ' 

5.  Total  weight  of  dry  coal  (ired  (lbs.) .  ,', 

fi.  Total  ash  and  refuse  (lbs.).  .  .  -'' 

7.  Percentage  of  ash  and  refuse  in  (hy  coal  {%')  \n)  from  analvses'  1 1  -So;'  ((i)  we'ighe.l  ^ - 

8.  ro.a.  weight  of  combustible  consumed,  from  analyses  (lb"s.)  ''"^""'  ,:., 

10.  Lquivalent  Water  eva,.orated  into  dry  steam  from  actual  (vnlmu^n^L  '   ' 

t tire  and  boiler  pressure  fibs.)  "'opira 

11.  Equivalent  water  evaporated  into  dry  steam  from 'an<i  at  -'1-;''f!  (ibs.)'.'.'.'.    ^iijji 

llounLY   (Jv.tXTITlES. 

12      Dry  coal  fired  per  hour  (lbs.) ,      . 

13.  Dry  coal  per  square  foot  of  prate  surface  per  hour  i  lbs ') ",",''. 

14.  \\  ater  evaporated  per  hour  correcli'd  for  (,ualit  v  of  .steam  (lbs  ,    ■-,-' 

l^.     r^quivalent  evaporation  I  er  hour  from  and  at  Jl'"  F   (lbs)      I    .' 

'ZSsUrKt.r'°".'"''' "''.'''  :;i:^°K;m'.-squarefo,„  of  .a.u-     -[" 

'•   o 

AvEinoE  I'KEs.srKt:s,  TKMrEH.\Tritr,.s,  Etc. 

17.  Stetim  pressure  bv  gauge  (lbs.     s<i,  in  )  ..,. 

18.  Temperature  of  feed  water  entering  boiler  (deg!  F.) -7  ,' 

1!).     Temperature  of  escaping  ga.-es  from  boiler  (deg.  F.)     '-■, 

20.     I  ressure  of  draft  between  damper  and  ;Lsh-pit  ( ins.  of  water) , , '- , 

•ii.     I  crcentage  of  moisture  in  steam /. 

HoUSE-I'trtVEH. 

22.  Horse-power  developed  (Item  1.5-r34J) ,   . 

23.  Builders'  rated  horse-|)ower '  '  ■,' 

24.  Percentage  of  builders'  rated  horse-power  deveiopcd . iji'' 

ElONOMIC  Kesult.s. 

25.  Water  apparently  evaporated  under  artual  condiiions  per  lb.  coal  ■,-  ..,,.' 

(Item  Oh- Item  .i) .     , 

20.     Equivalent  eva|.orat  ion  from  and  at  212°  F.  perlb.  coal  as  fired' (It..m  iV---  |i,  ,-    ;  s  u 
27.     Equ.va  en   evaporation  from  and  at  212°  F. 'per  lb.  of  drv  coal    Item      -     ■  ,       s 

'('him  I  ,"/';;'"■'"'?"  f™"  '■'"''  ''t  ''-°  ^"-  P^'-^  Jh.  of  eon.bustible  cous!  ,  !  ' 

(Item  11 -;-l(ciii  Jv) 

EFFlrlE.WY. 

29.  ralorific  value  of  ,lry  coal  per  lb.  (B.T.F.) .  ,  ,  |.,n 

f-  J.;''"."*"'  ^■■''""  I'f  <1''-  combustible  per  lb.  (B.T  V)     '  -  'i 

iV      ';  l!'"!''"''-''  'i  '"'.',''''■  ''""'<•''  ""  combustible  consumed)'  '(';;,) "^'ll 

A..  !•  fhnency  of  b:)ilcr,  uielu^lin-  grate  (based  on  dry  coal)  (',i)'. '.'.'.'.'.'.'.'.'.,'[  .-,!i.2 

Fl.fE   (;.\SES. 

33.     Dry  flue  gas  per  lb.  carbon  (from  gas  analyses)  (lbs.) ■.7.0 

,*•  "        of  combustible  consumed  (from  ■'■!*  a"'>!>--csi  'i^-'  ■ 'V.  1 

'ia      „  ".        ,,'         'ir>- coal  (Irom  g,,s  analy.ses)  (lbs.) ."  '  hi) 

•ii}.     Proportionof  heat  of  fuel  in  escaping  drv  flue  gases  (f-c)  ]-■>) 


ft;  ; 


10  .;  ^.' 

.  -  ■'■ .' ' 

.  .-'ii 
JiJl 


II-'  :, 

.ri'i 

. .    ."..•.I 

,  ^    n..-,l 


10-1) 


ll|!i(l 

,  ;."!.■;  Ill 

,    .j:l-:' 
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GRAPHIC     RECORD    C 


■f  7;^ai 


<»..*jj                                                11                       a    o\i    L.    s.\^\       t 

mi'-t- tl  xx 

i-C''!   Xit                -      -       X't" 

Ti  -  -        -  -V             '±""X: 

«S'                    -      -    -        -                 "^  "i       '  "       '''-'■ 

NW"''*                                                                                                                                                                 -                --= __  ..       1 

o«   J    v^    8"^      1    i^^-^r^^                            '               ^"^      ^    1 

«','^'        ti     il     ~  Y'              -  N=4= 

— "  -    ~X-    ~  "Jl      """41  "       ■  ~4 

^^         a                                                T   JS.    />!   f=>  £.^^'^\^   U     n   £              C    /=^           /•= 

"J   S  s      -+-           JL-    -S           1  i  , 

.Ofs   Ml                        /             1' ^^^ — [   H 

q>iQ.-Ll.^^s^z±-"'""      jrrl^ 

h'h'-M^      ^'^X  "t    :+" TT 

jjilfririr t±-::"  iz  T" 

rh,'?'         X  -t    Ji      ± 

;.,;»»■                                 I  —i                           i    i    U 

^/'*S'';                                 T£:/r,^£^Ayci^£:        I    l/l  C 

L^V^            r  '^ 'y^  ^^  ^^tZV^U       Y~<^^ 

J  bis.  .        1             1     1       ^  .y   \     i 

^**            — , — X^\^           __i .    '     1 

^9\                                            ,^               —rT-t- 

•^  5  *"  '^  J  5                  "     >^'>»        ,^^^^s  -s+jt^-tt- 

^j^^S'c,                             '••  ;7     irt   "~       '^"^''^ 

^jj  ^  0              j^'^  \  y  ^v^^i"' 

^'^-^i  §«=i=«=^^^                       U L  LM 

'^  J-  >Jy    ^ .                           y^ 

J*'                                    M'^           »     '     f^            ^f=\ESSUFf£           f     T 

^^i<              y'y                   ~ 1               —           — 

"'»'•«                 fo                  '/                  /a.                  /                  a 

RD    OF    BOILER    TRIAL. 


Co  ti.  Af*  a.S/ac 


ftttjl 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  23  M 

DaK— July  3,  190.S.  -i-     i  ■ 

Iriiil  tmi..lMr— G.C.T  40 
OHSKKVATIO.NS  OK  (iKNKlt.VL  (O.VDITIONS. 
Notes. 

riic  ricinni  ainl  mad.'  up  with  NO   ■».}  M  fn.il      vii  ii 

Start...!  trial  lirr.     Kv-.n    -J'    h  .1/  iH.rm  .hi       ,^'"''r- I,"'os.Hurc. 

I  an  nut  ,,i>.     juv  kvIUhk  <iirty  ati.l  lay.r  „f  ,.|ink.  r  f„r...in., 

Imv  vry  .l.rty:         '  ""''^-     ■"'"'•''•  >'>'t  foUM,!  l„tl..  ..|i„k.r. 

Iluil.lii.it  (ire  up  |<>  (trcal.T  tliirkiicsf. 
1  ir.'  K'  ihi.k,  Miurl.  ,lirt  m  li..it(>m  of  it 

"•":;::!.  !::f,  .nuk.J^au  S*;,::;:^;:r■''•^^':;:;;:l'l>■  -""i"irf  ""-•>■  -'-<  -•" 

la.i  .l,u.  .,it  .l.umK  .l.aMirlK  "'''  '"'  """"*''''  '"'  "hakiiiK  Krat.s. 

.>lii'.  .1  (in.    Wcinht  „f  rliuk.T  r.iiiiiv.-.l  •'■'  111-       Ti  ■         . 

al.,ng  the  fn.nt  an.l  m.I.-s,  „       ,'■     I.;., "   v,.,mI.   1  T'  7''.""  I"  '""•"  I-i'"'i|'"IIy 
K  ..«•  s.  ,.u,.  t.,  pn.vail,  .m.l.T,  ■.  1,  ,  ^Tv.  /       'f',';  •[  "^  "'"  ''7'  "  ''"^'^.  """''■■^l« 

MiM,  a>l.  f.,nn..  ar  fr,„..  ..f  firo-r..,,,,,  •'     ;,  j  , /'^^      '   '^  '"""..l...-..,,,. 
ire  ,l.an,..l,  a.s  l,,f„r..  c  inker  v.tv  >-<.ft-ri7     w   r  .  i 

M-i.l,..l.     l.in.asat.,ar,.     NO  ^Z  ash  r^;!:,.!'::!  ?~lpi,. 

ClINKKU    AM)    Asil. 

•ilL'     ll>s.  clinker. 
■Ml    lbs.  a.>h. 


i 


'''■'"*"  '"\^"-^''  ^ONSIMKO  DI-.MXd  I«,:u,u  TiU.VL  No. 


40. 


Time. 


Weight  of  coal 
firocJ. 


Durinn 
int.Tvnl. 


];iO 

ITS 
3.52 
212 
114 
142 
19o 
100 
73 
SO 
ISO 

1(«) 

82 
93 
117 
ti6 
31 
76 
So 


Tot  I 


130 
308 
660 
872 
984 
1126 
1321 
1421 
1494 
1.574 
17.54 
1S54 
19.36 
2029 
2146 
2212 
2243 
2319 
2404 
24.56 
2530 


Time 

of 

.sampling 

flue 

gu.^ie.'.. 


8, 50 

9.1.5 

9. 50 

10  20 

10, 50 

11.20 

11.50 

12.20 

12. 55 

1.30 

2.00 

2. ■JO 

3.0.5 

3. 30 

4.00 

4.25 

5  00 

5, 30 

6.00 

6.30 


CompoHiliorj  of  liue  gaaea 
>>y  Vdlumo,  per  cent. 


CO, 


9-3 

6-5 

13-5 

lis 

8- I 

100 

100 

7-0 

6-6 

U-3 

9-7 


11-3 
9-0 


6-3 

8-0 


0- 


90 

13. 2 

51 


1       •■' 

11 

•4 

•9 

8 

•5 

9 

4 

13 

•> 

12 

t 

9 

4 

11 

•) 

10 

•} 

lo- 

4 

ll- 

9 

14- 

7 

16 

1 

4-9     I     15-3 


14-2 
10-9 


CO 


0-5 

0-0 

0-3 

0-5 

0-0 

0-3 

0-0 

00 

00 

00 

0-0 

0-0 

0-1 

0-0 

00 

0  0 

0-0 

00 

0-2 

0-0 

0-1 


i;' 


i1 
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OIWKRVATI..NS  M.M)K  I,n,I.N,|  ho„.1;i,  TKIAI,  N,.. 


to. 


Time. 


Strain 
)riiiiiiir»> 
RaiigF. 


Tiftipi  TBtiirps 


IKh. 

rnr 

Doilrr 

f»|.  in. 

room. 

i 

KUMH  ril       Feed 
I'nIrumiJ   WntiT. 
to  flu,. 


Draft  [>r(>H,<iirc'fi, 

inrhig  of 

water. 


j      At 
In       iiMlninrc 
anh-pit.     In  fliu'. 


npponii 
tVBporui 
it) 
intcrvai 

11,-. 


I --"ftto;*--^ 
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SIMMAUV  or  CUSKUVATIONS 


Waf.  r 

uppanii'i. 

tva|)orui((j 

in 

intiTVil 


Diitc— July  1,  MHIS. 
('Diiiiiicnciil— s.  10  a. III. 


Holler— U.  III1.I  \V.  N.i 
Kmlcil— 0.  lU  p.m. 


At  Mrdill  rnivmity. 
Durution  -IMKI  minx. 


(iENKHAL. 

KmIIIT^"'*' """■H.r..a.linK  on  altmu..;  si,l, ... 

I  'I'M  ?■  ( 11  mil  ii  _   ,• 

'"'  '''•'""' 7   lOum.,  IL>  40  ami  5  40  p.m. 


FlEL. 

<i.     Kind  (if  roni  v,,   o'l  \i      n  .  i  i       i  #■  m'  ,  „ 

-^o-  •i->  .M  — Hiitikhcnd  (  (illicry,  .MlMTta 

7.     Analy>i^(if  drv  c.mniv  weiuhl  {',■)  ;('=>7n(i,      ll=>i3t),     S^^^Ofl 

S.     r»lori(i..  vnliu-  of  dry  rnnl  B.T.f.  p-r  lb.  .....  ..'.        ^^'"'■"'  **■"'•'•  ^"''^IjlJ) 

10.      WriKht  of  roalfiivd  illH,).     ,.         '. ..".j" 

'.'■     (/"."''"■^til.le  inalt.T  in  ash  and  olinkrr  (';)'.. lo 

K'.    WcikIk  of  ,|,„k,T  ilbH.)  •      ff; 

l.'J.     Wr-Khi  of  a.-h  (lh.i.; '')J 

80 

Am  AND  Kni:  C.*.^. 

14  Air  prrsHiir.  iind.r  fire  (imhra  of  walir)                                                                  ,  „  .„ 

l->.  "  above  fire +0-o8 

'•'■  "  ill  dain[MT  '  ••  ~?x'i^ 

17.     Aniouiit  of  dainpci-  ojieniiixt   .  ~  «.  i? 

IH.     Teiiiperatiirr  of  air  in  boiler  lioiiw  (°F.) • '  '^ 

1!'.      I'liie  temiM-rature   ;';    )  "o 

■M.  AnalysiH  of  :!r,  flue  Kas  by  vol„,„r('; )  .-.Co.^s:.!,  ().  =  I(|..,,  CO^O.  i;  N  »8(M^ 


•SI 
■Jl, 


\V.\TKlt    AM)    SrKAM. 

Ti  iiiperature  of  feeil  water  CV  ) 

V\''!;;lT:|^4'in^  ^"'•'  "'T'  '"■'•■'■■■';■''  f"^''iT'"'n.-- of  level  (»«:>. \l(^c, 

\\.it(r    evel  111  Ktiuse  at  ^lart   iinclicsi  '""", 

\\.'iter  l.'vel  in  puiue  at  (iiii^li  (inehes) ,°« 

(  orreetion  fur  .lilferrnr f  |,.vel,  inelude,!  above(ll,..)..V. .^"^ 

N'.ii.i  pn-Mireby  Kaiicedbs.  persq.  in.).  ,,Z., 

liai'oiiieter  reading  (inehes)  IIO-.J 

Pressure  in  steam  .•ulurimeier  by  KaiiRe  (jb.s.  per  sn   in  ) fl'-' 

l.'mperature  in  steam  .alorimeter  (T.) .  .  .  .  .        '  .'  '      • ^^j*";,' 


Notes. 

climdy  and  inclined  to  rain.  i  anu  .a«ii>  ri  moved.     NosiMok.-      Slictd  fire  9  30  and  2.5S.     Weather 

Proximate  a„„bsi,„,  dry  co„,  by  .ei.ht  ^  IvXtiUMnaUer: ' : .  : .        f|-? 

■*«''  Ml 


:|   »    '     !! 


iU  i. 
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SUMMARY  OF  HESILTS 

Kind  of  Fuel— Coal  No  23  M  i-     i    r 

•  At  finish— 29-93  », 

Mean— 29.07. 

1-     Date       trial  ^'^^^  QfANTiTiEs. 

2.  Duration  of  trial '(hours) ! 37,,, 

3.  Weight  of  coal  as  fired  (b.,.) uV.   n 

"•    Equivalent  w..r  evaporate!  into  di^'fc^  fro.and  at  212»f:  (Ih., l^^; 

14:    Kr  elrSrS'^Jrhnf'^'''^  ^"rf^ce  per  hour  (lbs.) 251  ..^ 

heating  surface  (Ibs.r . . .     .  ^   ^-  P*""  ^'luwe  foot  of  water 

.  2-W 

21.  Percentage  XofctotT' ""'  "^''■p"  <'"«•  "^  »■"'") ::::::::.:::::::  o'i: 

O-j 

99     ti  Horse-Power. 

I  ferrrt^T^rjiir  ^^^^^*> 

24.    P-entageofbuU»S,o„-„,,,^^,^^..... i  i  i ! ! ! ! ! ! ! ! !  i^^.; 

89 -.1 

9.5     w.f  Economic  Results. 

^;    ^TteroTll^^rP^-t^l  -der  actual  conditions  per  ,b,  coal  .  fired 

^''rrnTsr'"'.'".''"'^  "*  ^^^'^^^Hb-^reorb'feyo;;.!,-::,^^  ^  ^^ 

9-rr 

90     r-.i    -i:       .  Epficiencv. 

'  ^' 54  •  4 

33       Drv  fl  ^'■'"'  f'ASES. 

34."        '^  ?."  -^'  'b-  carbon  (from  gas  analyses)  (lbs  ) 


Ni 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  223  M. 

Date-- July  C,  190S. 

Irial  Niimbor— G  C  T  47 

OBSERVATIONS  OF  GENERAL  CONDITIONS. 


Day 

Time. 
7, 30 
7.45 
8.40 
9()5 

9.40 

2  40 


4.20 

5  45 

6. 3.) 

6  40 


u  •  I..     J  «  Notes. 

bn.ht  and  fine.    B.  .„d  W.  No.  ,  worUn..     B.o...ff  „a„,i„,j  „„j  ,„,„,  ..^,,^ 

Tubes  cleaned. 

I'ire  cl<'aneil  and  made  ud  wilh  pobI  Vo   ooq  \r      n 

'''"!:al.^''"Buifct.  fi"r  '°  """"•^'''^  "™--'^«-f  «-to,  as  with  the  unwashed 

^".rLX"  K:^"pSCX',:;'6^l'^n^  r^^'l^.-     ^'r  gettmg  through 
A  pil..  of  dirt  formed  at  front  cm   „f  fire  ln,l„  ""'  Prj"^'"^"'  y  smokeless. 

iWved  56  lbs.  of  dirt  ^r^ ^ot^r:^':^'^!:-^-^^!^-.^!^ 
Fire^about  9'  to  10'  thick;  most  of  coal  sc.ms  to  be  burnt  on  or  near  to  the  dead 

'"^dinKna  ^TLtU^\'\r^,its'-^-^'-^  '■'^  ''-'^  -"-«»•     Total 
ran  .stoppp<1.  '  '^^ 

Stopped  trial.     Fire  a«  at  start.     42  lbs.  a>l  removed  from  ash-pit. 

CUNKEH   AND    AsH. 

104  lbs.  clinker. 
42  lbs.  ash. 


'  I 


:!i  i" 


J^ECORD^OAL  CONSUMED  DURING  BOILER  TRIAL  No.  47. 


Composition  of  flue  b— 
by  volume,  per  cent. 


CO, 


8,45 

7-7 

9.15 

9-7 

9.45 

12-8 

10.15 

11-8 

10.45 

101 

11.15 

10-1 

11.45 

111 

12.15 

110 

12.45 

no 

1.15 

11-5 

1.45 

9-2 

2.15 

90 

2.45 

5-8 

3.15 

10-5 

3.45 

10-5 

4.15 

10- 1 

4.45 

6-5 

5.15 

7.9 

5.55 

60 

6.15 

60 

o. 


CO 


11-4 

00 

9-3 

0-5 

6-1 

0-5 

7-8 

00 

9-2 

0-1 

81 

1-2 

6-4 

10 

7-6 

0-2 

7-5 

0-3 

80 

00 

10-4 

00 

10-8 

01 

14-4 

01 

8-6 

00 

100 

00 

100 

0-3 

13-9 

00 

12. 5 

0-0 

14-2 

00 

140 

01 

9-5 


100 


01 
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Dntft  prenurea, 

'  ».f*  "'  Water 

""*'"•           j  apparently 

!  evaporated 

.  in 

At      j  interval, 

entrance!  lb? 


S-40 ,       ,,„ 

»r,r> ■■•■         s 

t}^ ■■■■■      m 

lo'io.' .■:.■;. If, 

10  •>5  ''="> 

10  55...      j'5 

11.10 }f^ 

11. 2r, J.f 

1140 -', 

11.55...      ]fj 

I-".. 5 Ill 

Jo. 55 121 

110 "3 

195  113 

140 "3 

15,  113 

2o? 118 

240 J'-' 

2.5.5 '"■» 

5:?o:::::::         J?;! 

3  25  ^'0 

3  40 ^'5 

,„ 121 

4  K) •  .-'3 

4  95  '-' 

4.5" 101 

s:?o::;;::: |^^ 

5  05      '^'j 

5.' 40  .■■:.:.■.■ '23 

5. .55..  '2^ 

« 10..:  .■;;.■.■••     ,x;j 

fi  7i^ no 

^^" '     no 
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SUMMAKV  OF  OBSERVATIONS 


Diit( — July  6,  lOOS. 
Commonccil — ,S.40  ii.iii. 


Hoilor— H.  and  W.  \o.  2. 
Fndod— (i.40  p.m. 


At  McCill  University. 
Duration— 600  min.i! 


I.     Method  of  stokinR.,,  Oknehal. 

■J.     Kind  of  draft Hiind-spreading  on  alternate  side« 

3.  ("ondilion  of  boiler  and  date  of  ia.st  eicaninir ¥».„«.'     i^i  '  ' '""'■'•'^d 

4.  Tiihe.M  eleaniHl <i<aninK Thoroughly  cleaned  Mav,  li)08 

5.  Fire  rleancd 7.30  a.m. 

7  45  a.m.,  5.45  p.m. 

I).     Kmd  of  coal. ..  vr 

7.  Anulysisof  drycoai  by'weightC^  ).C  =  81  's  H  =3:8  S -0  fi  v""''!"';'!^*"'!''"'"-^'  -^"'"t« 

8.  (ulorihc  value  of  dry  coal  n.T.r   per  lb  "*  '*'^-"  *'-^'  =  l '  l.<>,  =  3.S,Ash  =8-9 

,;  ■  r'".'*''"''^'  in  Ponl  ftf  fire<l  (' : )  13<)70 

10.  " eight  of  coal  firol  (lbs  )  •'.7 

1.     (Vmibustible  matter  in  ash  and  clinker  (' , ) -'535 

13.     W  eight  of  a.sh  (lbs.) I94 

42 

Am   AND    FUE    fi.VS. 

I J  Air  pressure  under  fire  (inches  of  water) 

:;  above  fire       "  ■•         +0-60 

,-■      .  .         at  damper      "  ••  -0-18 

|. .     Amount  of  damper  opening  -0-25 

J«:  F;ue't;!^.f^r(i^'r'"""™- ^'p-^---'''-'''-'--.::::::::. ''^ 

20.     Analysis  of  dry  flue  gas  by  volume  ('V)...  .CO,  =  9:5.  0,  =  ,0,  (:o=o.  1.  X  =  8i;'^ 

.)i     x  .         .  Water  and  Stkam. 

.*.',•     T,'"'l'orature  of  feed  water  (°F  ) 

-4.     V\  ater  level  ,„  ga„ge  ^,  fi,,;^,    fj,,^^,^ 4  jjj 

-V       arometer  rea.ling  (inches)  ;'•  I^'  «1-  '") .^j ,  ;* 

-s.     I  ■•e^.sure  m  .steam  calorimeter  bv  gang;  '.'lbs  „er  sn  in  1 -"'S 

->■     len.perature  ,n  steam  calorimeter  (°F  '      ^"       ' 14-9 

292-2 


,r 


3 


This  rnal  is  more  (..i,..i|y  burni  tlmn  11,.  l    .       ' 

life."™'-      ^o'"  ''■■■-'p-"il.^!ir,i?:koTry''^''atal!';/v:'  '■"-- 


Proxi 


vrr.  would  bo  tmim-ntlv  "uit.ihli-  Inr  » 
ry  «,ft  and  easily  ren.oved.     ileathor  brf/h? 


n.a.e  ana.ysisof  dry  coal  by  weight  %  l^^ftil"^^^,,,, ; .  .  .      ;   f|  | 


I  Agfa 


8  8 


83-19 


m\ 


mm^i 
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SUMMARY  OF  RESULTS 
Made  on  B.  and  W  \n  o  a^-t        .  . . 
To  Dete™inr,„ly^"r  CoT"''  "'  '"^^"'  ^^"'--'y- 
Kind  of  Fuel— Coal  No.  223  M  i.-     i    ,  „ 

•'  "<'•  At  finish— 29.72  ,. 

Mean- 29n). 

1.    Date  of  trial  ^"tal  Qcantitjes. 

J-     Weight  of  coal  as  fired  (lbs    .A  "^ 

IS^4ttd«t«.s:::::::::::::::::::::::::::::::'S;- 

o-     lotal  a«h  and  refuse  (lbs.)  .,T  ' 

water  evaporate.)  ,„to  dry  st...„.  fr„„,  ^j  ^,-  ^j,,  p-  ^^^^^^    .... ,  7  M. , 

19     r»  ■  „  Hourly  Quantitiksi 

n      nJ^^n"^''''^'^' hour  (lbs.).,  ■' 

14      tel^rZr^^h'  °f  «■•'''-• -rf"-rH.r  hour  ,ib,  ) :-: 

heating  s^r/Tce  (Ibs.r    ''""^  f™"'  -'  "t  212»  F.  p-r  .s^.ar.,  foot  „f  ,va„.r     '"" "' 

-•     Steam  pressure  ."Z::^!'^::^  '''^"™«--  ^-- ^ 

20.  Presswe  of  draft  hrlu^^nT'"'  ^'■""'  ''""''■■  l''f'K-  F.) 7(M 
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TRIAL  OF  B.  AHD  W.  No.  2  BOILER  WITH  COAL  No.  24. 

l>»lc— July  7,  lOOS.  Triul  NimilH-r— <1.('.T.  4»*. 

OBHKKVATIONH  OF  (iKXEKAI.  CONDITIONS 

NotM. 

...■.th.-r  w.rm  .n>l  (im.      Co«l  Mniii.ti..l  „t  briiiwllr..  ,.„  „„.      |il,m-ulT  .•.at.iinr,!  ,n.|  (,.iin<l  ti«ht 

Fin-  i-WrnMl  and  niiu-,.  up  wii  li  No.  •J4.     IVncuit.  {K)  IIw. 

Tulit-x  blown. 

Tnul  «i,irl.Hl      Fin-  2j'  tliirk,  fuirly  w.ll  hiirnt  tl.r..ii(tli.     Hurn.s  with  f.,ir  amount 

of  tlHtm',  liltl"'  inioki'. 
Fan  pill  on.     MiiiMinn  tin'  ii|)  lo  dliout  H". 
f  in'  uUiut  10'  Ihiik       Coal  viry  rasily  han.lliNl,  no   rMng  r.-nuiriHl,  .|o.,r  ..imii 

for  hrmu  ntily.  ' 

Put  ^<^MnK  l>!(r  llirouuh  fin-,  n...|,iiiK  rcinov.'.l  hut  aonir  dint  and  dirt  knocked 

th^.iunh  i)ar.s. 
I'ut  kIici-  hnr  throiiKh  aKiiin. 
Firr  Hlirrd.     Clink,  r  in  hire-,  Hofi,  |«,roii.<  hini|H, .  :Mily  rrnM.v.d  M  Ihs      \||  roiild 

havo  iMtn  |)ip.».-d  thn   .nh  a  sliakinn  Krair, 
lire  ilraiH'd.     Clinker  ami  diit  very  ca-ilv  rctiiovcd,  U'lnn  very  soft    nmch  du«t 

with  it.     215  IIw.  niiiovcd 
I-inishiHl  triul       Fire  u«  at  Klarl.      This  ooal  would  In-  very  luurh  inor.'  r  i-ilv 

woi'kiHl  on  a  shakinii  Kratr. 

Cl.INKKR    .\\f>    A?"!!. 

:t(M  n>-<.  I    .ikiT. 
1(11  IIh.  adi. 

KKCOllD  OF  COVL  CONHIMKD  DIlilNC   li()II.i;|{  TKfAl,  No    4>. 


Time. 


Wi'iRht  of  coul 
fired. 


During 
interval 


Time 

of 

saniplinK 

fluo 


(,'omjiOBition  of  flue  gaaea 
'       hy  volume,  per  cent. 


Start  8.35  tt.ni.  I 

"<•■"• I  179 

!'.-'5 58 

'.'.55 I  255 

1015 I  72 

I"  15 187 

"15 ,  134 

11.45 I  i-)i 

1-'  15 :  96 

l-'*» !  68 

I'H) 97 

1.30 85 

-  <H) 90 

-10 !  72 

:;.f 178 

^•10 !  121 

3  40 \t() 

]  10 ::;  si 

i^W 105 

•;;  I« I  154 

'>■}■>      ;  ISO 

5  S5 112 

;  .•? I  157 

''.-J5 56 


! 


mK'&:m;m 


m'^^-- " 


WM^ 
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^  OBSERVATIONS  MADE  DURING  BOILER  TRIAL  No.  48. 


i 


Draft  pressures, 

inchps  of 

water. 


At 
entrance 
to  flue.  ' 


Water 

apparently 

•■vaporated 

in 

interval. 

lbs. 


8  35 

8.50 

9.05 

9.20 

9.35. 

9.50. 

10.05. 

10.20 

10.35 

10  50. 
11.05. 
11.20 

11  35 
11.50 
12.05. 
12.20. 

12  35 
12.50  . 

1.05.. 
1.20 
1.35. 
1.50  . 
2.05 
2.20  . 
.35 


2.50. 

3.05. 

3.20 

3.35 

3.50. 


4.05 
4.20 
4  35. 
4.50 
5.05 


5.20 
5  35 
5.50 
6.05. 
6.20 
6.35 


116 
118 
114 
115 
112 
123 
122 
118 
HI 
123 
95 
121 
111 
123 
119 
118 
117 
110 
115 
114 
106 
113 
121 
123 
121 
118 
90 
118 
'20 
116 
107 
103 
80 
117 
123 
123 
IfK) 
88 
121 
123 
121 


114 


89 

470 

92     440 

92     400 

92     460 

93     540 

92     700 

92     740 

93     640 

93 

620 

93 

580 

91 

585 

94 

530 

93 

540 

93    585 

92    710 

91     620 

92     560 

92     535 

92     520 

92     550 

92     590 

92     635 

92     6.50 

92     720 

92     630 

92 

600 

92 

640 

91 

660 

92 

670 

93 

040 

92 

600 

92     570 

93     &(K) 

91     560 

91     620 

90     610 

«9     500 

91     450 

85    575 

87     850 

86 

540 

91-5 


690 


71 

71 

71 

71 

71 

71 

71 

71 

71 

70- 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71-ii 

71-5 

71 

71 

71 

71 

71 

71 
71 


7J-5 

72 

72 

72-5 

72-5 

72-5 

72-5 

72-5 

72-5 

"2-5 

72-5 


-01 
-•01 
-01 
-01 
+  •30 
+  •30 
+  •30 
+  •25 
+  •25 
+  •10 
+  •20 
+  •10 
+   12 
+  •50 
+  •50 
+  •40 
+  •40 
+  •30 
+  •.30 
+  ■65 
+  •65 
+  •90 
+  1-00 
+  •80 
+  •65 
+  60 
+  •85 
+  ■80 
t-OO 
+  ■85 
+  ■82 
+  ■8,-. 
+  ■95 
+  •90 
+  1^05 
+  1^00 
+  1-(K) 
+  •05 
+  ■20 
+  •40 
00 


71. 5 


-■26 

-■28 

-■28 

-•28 

-•30 

-•30 

-■30 

-■30 

-■30 

-■30 

-•28 

-■28 

-.28 

-■26 

-■28 

—  '22 
-•25 

—  ^22 

—  .'22 
-•24 
-•24 
-•24 
-•24 
-•25 

—  ^22 
-23 
-•24 

•24 

•24 
•■201 

■20  I 
■■20  I 

■20  I 

■20 

■20 

■20 
■20 
■20 
■22 
■30 
■25 


180 

352 

230 

344 

505-5 

599-5 

485 

673 

422  5 

553 

216 

354 

234  5 

523 

512 

430 

420-,^ 

256 

271 

340  5 

425 

349  ■,^> 

631   5 

56,S 

462,-) 

571,-) 

434 

192 

.')S2 

.")(),S  ■  .■) 

3,"»(»  5 

36, 

164 

344 

453 

3f;i 

301 

130 

5S7 

440 


+  •49        -.25     16,421 


SUMMARY  OF  OBSERVATIONS 


r 

itly 

ted 

J. 


Date— July  7,  1908. 
Comnionco<l — 8.35  a.m. 


Boiler — B.  and  W.  No. 

Ended — 6.:jj  p.m. 


At  McGill  University. 
Duration — 600  niins. 


General. 

1.  Mptho<l  of  stoking Hand-spreading  on  alternate  sides 

2.  Kind  of  draft I'^oreed 

3.  Condition  of  boiler  and  date  of  last  cleaning Thoroughly  cleaned  May,  1908 

4.  Tubes  cleaned 7 .  45  a.m. 

5.  Fire  cleaned 7 .  35  a.m.,  5 .  35  p.m. 


1^1 


■W- 


Fuel. 

(No.  24  coal — Bankheiid  Colliery,  Alberta.     Anthra- 
\cite  coal   dust  briqui  ttes  made  with  over  9',;   tar 

Analysis  of  dry  coal  by  weight  ('/r^ lNr=  10,' 0.  =  4. 1,' ^=14-3 

Calorific  value  of  dry  coal  B.T.U.  per  lb '. .'.',  , .  ,  13100 

Moisture  in  <'oal  as  fired  {'/(,) 0-7 

Weight  of  coai  fired  (lbs.) 2666 

Combustible  matter  in  a.sh  and  clinker  (',() 30-8 

Weight  of  clinker  (lbs.) 301 

Weight  of  ash  (lbs.) 101 


0.     Kind  of  coal. 


8. 

9. 
10. 
11. 
12. 
13. 


Air  and  Fluk  Gas. 

14.  Air  pressure  under  lire  (inches  of  water) +0-49 

15.  "  above  fire         "  "         —0- 16 

16.  "  at  damix-r        "  "  —0-25 

17.  Amount  of  damper  om-ning Full 

18.  Temi«'rature  of  air  in  boiler  house  (°F.) SI  -5 

19.  Flue  temperature  (°V.) .",  K) 

20.  Analysis  of  dry  flue  gas  by  vohune  (';;)..  .CO.  =  7!l,  (>!  =  11 -3,  CO=04,  N=8U  4 

W.\TER  AND  Steam. 

21.  Temperature  of  fe<'d  water  (°F.) 71-5 

22.  Total  weight  of  feed  water,  corrected  for  difference  of  level  (lbs.) 16421 

2:i.     Water  level  in  gauge  at  start  (inches) 4 ft 

24.  Wilier  level  in  gauge  at  finish  (in<'hes) 4J 

25.  Correction  for  difference  of  level,  includeu  above  (lbs.) —TO 

26.  .Steam  pressure  by  gauge  (lbs.  per  scj.  in.) 114 

27.  Harometer  reading  (inches) 2!)- 65 

28.  I'ri'ssure  in  steam  calorimeter  by  gauge  (lbs.  per  sq.  in.) 15-2 

29.  Temi)erature  in  steam  calorimeter  (°F.) 291 


Notes. 

(Briquette-^). 

Clinker  in  forTno<l  in  larfio  Hoft  porous  himp!*  whirh  roultl  ho  pftj^ttrd  through  n  sliukintt  Krale.  Burna 
with  nmrh  tfamo  but  little  smoke.  Fire  kept  about  8'  to  10'  and  forced  drdufiht  used.  Very  easily 
h:»ndled,  fire  .|(w>r  U'inK  o|)en"«J  for  firing  only  and  oerasionally  for  lilicinK.  Sliced  at  2.00,  3.20,  4.25.  Fire 
cleaned  f)nce  only  duriuK  trial.     Weather  warm  and  fine. 

[Fixedcarbon 686 

Proximate  analysis  of  dry  coal  by  weight  %  ( V(tlatile  matter 17'  1 

l.\«h 14-3 


204 


ll 


;i 

II 

'I  I  ■■ 

11  -■  1 

1     ■ 

f 

f 

1, 

i- 
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SUMMARY  OF  RESULTS 

Made  on  B  and  W.  No.  2  Boiler,  at  McGiU  University 
To  Determine  quality  of  Coal  ^nivcTsny. 

Kind  of  Fuel— No.  24  i-    t    t  v 

_  ,  Superheating  Surface  («c,  ft')-"!,"""'  ^'^'"='=  ^^"^  "^-^^O- 

Barometeratstart-29.-3.  Atfinish-29  58 

Mean- 29-65. 

1.  Date  of  trial...  Totai,  Quantities. 

2.  Duration  of  trial  (houre). .' 7,7  no 

3.  JVeight  of  coal  as  fired  (L.).'.  [ lo.(,o 

5  ToJal  w^JhJ'^  moisture  in  coal  a«  fired  (%) 260« 

6  Tn  «   r^K^^'ofrf/y  coal  fired  (lbs.).  ,  .    ^ '^^ 0-7 

b.     lotal  ash  and  refuse  (lbs.)..  •>64h 

n.    E,„,„ta  ..,0,  ev.p<„.J,„„  ^^'.^51^,™  ..j  .,  i,2.  p,  ,it.j ;|« 

,,     r,  ,^     ,  Hourly  Quantities. 

12.     Dry  coal  fired  per  hour  (lbs.) . 

14:    w7te?l^/arrpe'rhouiCr:^^^^^^^^  Perhour  (ibs.)! : ! ! !  ] ; ,?G.5 

heating  surface  (lbs.) *•  P*""  ^'luare  foot  of  uater 

17     S.P«m                 ^  ^'"^''^^^  P"^««^«'=''.  Temperatures,  Etc 
IS     tI*     PT*^"^%^y8'»"8e(lbs. /sq.  in) 
9'    Tem^r'ature  n  ^"""^  '''''''  """'"i"*  ^"iler  (deg!  F ) 1 H . .) 

21.  ^^mi^K,^^tr'-'-''-UWofWater);:;:;:;- 

l)-.5 

„  Horse-Power. 

2d.     Builders'  rate<l  horse-power...  '^ ,5(i. ; 

24.  Percentage  of  builders'  rated  horsc^power  deveioped •       ',.; 

'Ms 

9.     „.  .  Economic  Results. 

25.  ^Vatera^ppar^,,,  evaporated  under  actual  conditions  per  lb.  coal  a.s  fired 

li. 

90     n  J     n  Efficiency. 

„      r>_  fl  ^''^'^  Oases. 

33.     Dry  flue  gas  per  lb.  carbon  (from  ga^  analv  so»)  (lbs  ) 


iMiiiiiin 
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TRIAL  OF  B.  AKD  W.  No  2  BOILER  WITH  COAL  No.  22  M. 

Date-June  1!),  1908.  Trial  Numbt-r— C.C.T.  40. 

oaSERVATlOXS  OK  OENERAL  CONDITIONS. 


I(i>bl>  bnilrr  wurkinK.     C'iml  very  aniall. 
-itff  exaliiiii*'<l  unil  fniiml  liyht. 


Notes. 

D»y  fin»  »nd  clfar.       H.  and  W.  .Nii    1  hiiiliT  nin  workinn 
Flue  giM  thrrmoinetcT  changri)  (lurinu  trial 

7  10    Kirc  cloanwi  and  nmilo  un  with  No.  22  M  coal. 

8.05     Trial  Dtarlwl.     2J' coal,  half  burnt  throuiih.  .     ,.,       ,.     , 

8  .30     Burn.t  very  rapidly  with  much  flami',  tiro  krpt  about   2     thick.     Much  smoke 

obsprvod  after  firing. 
9.40    Coal  <loe»  not  cake  at  all,  -i  thick  bed  of  ash  seems  to  hv  forniinK,  however. 
10.22     Han  rake  through  fire,  knocking  much  iLsh  through  l)ars. 

12^  10     Fire  clcane<l.     1(58  lbs.  clinker  removed,  eoaMsling  largely  of  ivih;  clinker  soft  aid 

easily  removeil. 
.3,5.5    HaktHl'firc  (as  much  ash   was  or  bars.) 
.5.20     Fire  cleaned.     171  lbs.  of  clinker  and  ash  removed. 
6.05    Finish.     115  lbs.  of  ash  rakeil  from  a.sh-pit.     .V  shaking  grate  would  suit  this  coal. 

Clinkeh  and  Ash. 
.33!t    lbs.  clinker. 
115    !lis.  itsh. 


RECORD  OF  COAL  CONSUMED  DURING  BOILER  TRIAL  No.  40. 


Time. 


Start  8.05  a.m. 


8. 

9. 

0 

10. 
10. 
11 
12 
12 

1 

1 


48. 
20. 
50. 
20 
50. 
20. 
00. 
30. 
00. 
35 
15 
30. 
00. 


0. 
40 
05. 


Weight  of  coal 

fired. 


Total. 


480 
658 
82ti 
994 
1166 
1.305 
1505 
ifi::.-. 
1902 
2048 
2291 
2352 
2594 
2072 
2872 
2994 
3087 
3328 
3418 


480 
178 
168 
168 
172 
139 
200 
120 
277 
146 
2Vi 

6: 
242 

78 
200 
122 

93 
241 

90 


Time       Composition  of  flue  gosed 
of  by  volume,  per  cent. 

sampling 
flue 


208 


1 


n 


"■«B..VAT,„S-,  M.,DB  m»..v,;  ,«„,,„  „„,,,  ,.„ 


l^'B/t  nrextiurrs, 

inches  of 

wotrr. 


8.05 
8.20 
8.35 
8.50. 
9.05. 
0.20 
0.35 
9,50 
10.05 
10.20 
10.35 
10.50 
11.05 
11.20 
1 1 .  35 

11  50 

12  05 
12.20 
12.35 
12.50 

1.05 

1.20. 

1.35 

1.50 

2.05 

2.20 

2.35 

2.60 

3  05 

3.20. 

3.35 

3  50 

4.05 

4.20 

4.35 

4.50. 

5.05. 

5.20 

6.35 

6.50 

6.05 


At 
cntranr<> 

to  flup. 


28 


10 


Water 

'ipparcnilv 

<  vu|X)ra((^ 

in 

inti-n'nl. 

lb  . 


-  ■  20 

420 

-  • .'!» 

534 

-  ■  2>.l 

543 

■2S 

i       552  ■ 

-  ■  L'S 

'     ::«. 

-  ■  24 

4.{(i 

-■24 

540 

'       421 

•24 

fili.'i 

24 

2!l| 

-  •  25 

.)  i:f 

25 

441 

-  ■  25  ) 

41.) 

--•24  ) 

31.)  ,- 

-•22  i 

4.-)!. 

-•20| 

4lt 

2(i;i.,-, 

-  •  22  1 

34.i 

-  •  2.'j 

4.W..-, 

-  -23 

5J!l..-, 

22 

4112 

-  .;>2 

4!P|  .■> 

•22 

447 

■22 

4411 

■22 

4S.i..-, 

■  22  ■ 

4l',-,..-, 

■22 

4S2-,-, 

4»i|.,-, 

•  22 

41.-; 

411 

4i:{ 

•2.3 

311  .-, 

•2;i  I 

3(il..-, 

'rJ  1 

;isi 

2:i 

;is7 

23 

3,-).v,-, 

2.-, 

■■itnr, 

2(i 

Hsi 

■2-,  i 

.■>!!  1 

25  1 

Itii 

-•24  117.; 


200 


SfMMAUY  OF  OBHKUVATION.S. 


Dati— Jiinr  I'l,  1!H»S. 
<'c)iiiiiicn<Ti|— S.d.'i  11,111. 


I»(.il<r— H.  uii.lW.  Nd.  L>. 
Kiiilfil— (l.OJ  pin. 


At  Mc(!i||  I'nivprHily. 
Durulion— (MX)  min.s. 


.  ,.      .      ,      .         ,                                               CiENEHAI.. 

I:     KUuUf  IwT      ''     •  ■  ■ IIan,l.,,,r..iuling  on  ultrrnalo  ^i.los 

■■i.  f  ;<>n.litiM.>  of  iH.il.r  „i,.|  ,|af  of  la-t  rl.  aniiiK             ,  .ThorouKhly  .l.^amVl'  Mav!"l''lOS 

I.       I  lines  ('|r!ifH'i| ••   \.„ 

■'■     '''■•'■  '■'■""••'' ..■.■■ :  7  10  a.m:,  12:  io  amU  'm  i,'m. 


s. 

!t. 
1(1 
II 
I.'. 
I.i. 


FfKL, 

Kind  i.f  cal ''■•""'■^'.''  ''^  ^  — ^'i^l'•''  I  an.l  2.  Mid.llolMn.  ('(.Iliprv 

.Nicola  \allij  Coal  and  ((ikr  (  <«,,  (  oiillrc,  H.( '. 
Analy.-isof  dryroalhv  wciulii  {',  I.  ;('«()(jl,        H  =  4!i,      S=0-9 

Caiorifi,,  valm.  of  dry.oal  U.T.r.  .kt  Ih.  ....        '    '^•-'•'»-  '  '  =J2«,  A.h  =  l_M 

Moistun-  in  coal  an  )iri-<l  (' () ' ' '  ^" 

WciRht  of  roal  firf^l  (IIh.)    .  ■*:» 

Conihu-slil.Ic  mati.T  ii>  a.^li  and  clink.T  (',  i V/° 

\\ci(jht  of  clinker  (IIn.)  '•'•8 

Wcinht  of  a.xli  (lb«.) fW 

1 15 


It. 
I.V 
III. 
17. 

IS. 
10. 

20. 


Air  .and  Fi.ue  f!.A«i. 

Air  pressure  under  tiro  (inches  of  water) ,  „  „. 

atjove  fire  •  .  ~n  !!} 

at  damiMT  '  ~n'i\ 

.Xmount  of  dani|M'r  oix'ninn  v" 

Temperature  of  air  in  Ix.iler  house  {°v'.) ''"'',"? 

Hue  teni|M'rature  (°F  )  SO--1 

Analysis  of  ,lry  flue  Ras  t'v  volumeC, ).'.(•(  .,  =  s:7,  ();=9.2,  CtJ-l-O,   N=Sl'?i 


I'l. 

'22 
2^. 
2i. 


2H. 
20. 


\\  ATEIt    .\ND   .StK.\M. 


Temporature  of  feed  water  ('F.) 

\V„',",VV'''^'i"  "^  '•"'■''  ""•''■"•  ""■"''■'••'I  for  difference  of  level  (lbs) 

\\  ater   evel  in  Kau({e  at  start  (incliesl . 

\\ater  level  in  KauRe  al  finish  finches) 

<  orrection  for  difference  of  level,  include.!  above  (ll,m 

Ncam  jiressure  by  gauRe  (lbs.  per  s(i    in  )  

Haroniet<>r  reading  (inches) .  


Pressure  in  sieain  calorimeter  i)v  KaURe  (lbs.  per  s(i  in  ) 
Icmperature  in  steam  calorimeter  (°F.) 


..64-9 
. 17720 


a 


.U 
lU-6 

.29-59 
.151 

.291-0 


Notes. 

ren,ove  wh-ln  J2,  n.iu,  3,55,     Weathir  fine-  ami  clear.  "'  ''""■'  ""''  '"''"^-     ^"-^  '"kcd  to 

Proxima,,.  analy,U  „f  dry-  coal  by  weight  %  \xXliie"^n..r tt  ^i 

A»h ,    14., 


nvR 


Ma.ln„MM«,..nv.  v„. ,„,,,, ^_^ 

1- IV',.rn,..,,.,|u»l,.vof(„„| 
Kitiil  of  ru.1  CohI  \„   22  M 


iiniT»iiv, 


MHho,i  of  ^...,.„„„;„i,■;,;,;:„„^,.„, ''•"■' 

Oral.- Murf,,,,.  ,„,.  f,     _,„.L,',    "  "" 


BunituK'Icr  III 


1. 

2. 

;<. 

4. 

s. 

«. 

7. 

8. 

9. 

10. 


"  •  -^i   fitll.ill- L'!l    II 

Mi'un 

T"TM.   (it  AMlTIhH. 


Mr  Hpa, 

.ft-,!! 


Diilc  of  trial 

nii-utioi,  ..f(rur(h„„r;;, 

Wi'iRlit..!    ..a|„«fir.„|,|,„    

lotuliwh  an. I  rrfii«.  ,||„  "'^■' 

l.rr..ntiw,„  :i«|,  aiiilirfii; 


■..IH  f,  t,s 

1(1  no 

;uis 

■  ■    .;.'.•,  1 
1  ■.  1 

11 


I.tcmiwo,   :,„(,  a,„||-,.fll.,.,„.lrv,.      I     ,  "-'' 


t.TnrxT»t„r..  ,.n,|  lH,i|..r  pn'.,   r,    ,11 


!2.     Dry  coal  fir,.,|,»r|„„.r(|lw  , 
16.     tquiva  ont  ova>K,r..„io„  /.t  |„     r/;,; 


'  '""    '"•tual    f....,l     „.ut,.r 
'»»'!  from  ai 

llf'l  HLV    (^1    VNTITII, 


"lai  ;iir  Kiuw.).::;-  !["•■' 


iiii 


from  at)')   it  .'i. 


■'i-uii  (\hn.) 


17.  Sfpam  pn 

18.  Tcmpcral 
If.  IVmiHTat.. 

20.  I'roHMiirp  of 

21.  Porcentagi 


""-'^.•:^l:i=l.,H.rs.,uar,.f.H„.,f„.a,..r 
'^.-iirohv  uaui/..  (Il,v       ...   ;..  ''^'■ 


l!>:;.-, 
I  riM 
:mii 


i->.-ir.M,v  Kai.K..  (ll)s      Ml.  i„ 

;;;;; :;^':'' -"■■■■  """nnl,..:,,)..,,,,,,,,   

)I  ilral!  Ix.(tt.-..ii  I  a,,,,,,.,  .,,,,1  I      ,'•'•*        

:<-•  of  moi«t„r..  M,  'III,,',,,    ""'  ''■"''•■•  ""-  ■"  >>».,.rj 


Buil,l,.rs'  ratjHl  l.ors.-^HnM  ,  '^ 


II"HSK-1',,WKH 


23 

24. 


lorccntancof  l),i,l,i,.r.s'ra,,.,|,„ 


25.     Water  apparriuly  .vaix.nit,..! 
(It(;n.!t-i-lt,.m;j, 


>r«-|>Ott-fr(l..v..|o|H.>l. 

I  "IN., MIC    f{»>i  .T< 
'<l<r  aptiiai    .-oniliti,, 


'^  !"■>•  ll>    roal  as  1,,,, 


III  i; 

.  .  «  I  ', 

t;ii;; 

"  .'.; 

.  1 1  ■.")(/ 


I.I  I 
liii 
III.' 


27.  Kq,.,va  nnt  ..va,K,r.a,jon  from  Jl  ,   "  "o  ^  '."  '  '  i''  '■'""'^  **""'  "<"■.  1 1  -  h.ni  i  i    i 

28.  tqu-yalon.  cvarKiration  fro,„     ,  |     r'T-.^^-'";'  "',,'"  '^P'  '-^'1  (".■m       i      .,  ' :    .'  .' ' 

(Item  ll-rlfm  .S) -'-    *■  I'"''  »'•  "f  roml,,,..,,!,),  roJuu"..i 

to'    r^ T  '■^''""  »'  ''O'  '""'  ix'r  lb   (H  T  r  , 

32.    Kl«cio„e^/^t^ia.;;^--y^n^..^^^^^^^^^ 


33.     ^'^^'-^-r^l-'.-rl^  (frJ^r^^^  „,^  , 


117211 

1. ■;(;.-,.■; 

.'.Is 

•"i.i  ■ ,') 


^.)  •  I) 
20:' 
1611 
17.11 


9M 


II)  no 

•  ..  ;uis 

...Is 

::.':,  I 

I.-.  I 

"•'III    H 
IT 

.  iri..-,M 

LMIlii 


III.  ;;, 
iri..-, 

.Mil 


.'t  .10 


,1 


C^APHIC    RECORD    OF 


G  C.T  40 


n  M  8-05 


905 


1005 


D    OF    BOILER    TRIAL. 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  222  M. 

Date— June  24,  1908.  Trial  Nuinhcr— C..C-.T.  41!. 

OBSEUVATION.S  OF  GENKR.XL  CONDITION.S. 

Notes. 


Time. 
7  :i5 
7  .V) 
7  4.-. 

10. (K) 

1.'  ;i.') 

j  sr, 
t)  45 


.aihcr  ilull  ami  raininif  siiiihtly  at  intervals      Illuw-cff  ixainini-,1  and  foiinil  tight. 

I'irc  (•leaned  and  made  iij)  with  222  M. 

Tubes  blown. 

Started  trial.     Fire  i;"  thick,  fairly  weli  burnt  through.     Burn.^  with  little  flame. 

'UiLS  eoid  gives  off  nmeh  smoke. 

I'ire  (leaned,  mostly  ash  removed,  vorv  little  elinker.      132  llw   reiuov-.l 

B.  anil  \y.  No.  1  started. 

drill  in  fire  door  opened. 

Fire  rleane<l.      ll!l  lbs    of  ash  removed. 

Trial  eoneluded.     Fire  as  ;•  start       Murh  a-h,  vcrv  soft  and  e.isily  removf.l'    is 

formed  on  bars.     The  air  has  little  dithetiltv  in'dettinjj  throUKh.     Verv  little 

elinker  formed  at  all.     Very  suitable  for  shakiiii^  (jrale. 

Cl.INKKlt    .\M1    .\sll. 

Jol  lbs.  elinker. 
S7  lbs.  ash. 


UECOKD  OF  CO.AL  CONSIMKO  DliaNC  liOILKK  Tlil.VL  No.  42 


Time. 


Start  S.  4.5  a.m. 

!)  1.". 

!l  :w 

Ml  (HI 

10  -.Ml     

10  .-,0      

11  JO 

11  :fo    ; 

I.'  (10      I 

I.'  :i(i      .      .  i 

1.00 I 

1  .'io      .... 

-'(10     ...  ' 

-' :io      .       .  i 

-•:!.■)    I 

;i.o,-) 

:i.;r) i 

4.0.5 ■■| 

t  :<5 ;  I 

■I  -l-- i 

^15 ! 

">.;«)  ....  I 

").:).') I 

<j.45 i 


Weight  of  coal 
fired. 


Durinp 

intervrJ 


232 
12',> 
19(5 

n.i 

173 
130 

02 
140 
143 
245 
171 
150 
147 

51 
163 
184 
159 
1.32 

58 
179 
110 
204 
142 


Tot:.!. 


232 

301 

557 

O'lO 

S53 

9!t!( 

1001 

1207 

1350 

1.595 

1700 

1922 

2009 

2120 

2283 

2407 

2020 

2758 

2810 

2995 

3111 

3315 

3457 


Titi.e 

oi" 

s.imphng 

flue 

pn?e--. 


Composition  of  fluo  giisej 
1  y  vohune,  pir  cent. 


,s 
II 

9 
10 
10 

11 
11 

12 
12 

1 

1 


50 
20 
.50 
20 
.5(1 
20 
.50 
20 
50 
20 
.50 
20 
.50 
20 
.50 
20 
.50 
20 
.50 
20 


CO: 


(  o 


9-8 

81 

1-4 

10-9 

7-0 

11 

10- S 

8-2 

0-4 

12-5 

0-0 

OS 

9-7 

9-7 

0-5 

8-5 

100 

OH 

8-0 

10-4 

0-8 

91 

9-3 

1-3 

1   10  0 

90 

11 

!  ll'O 

0-4 

2-2 

1   9-8 

7-4 

2-S 

!   10.8 

1  ■  ( 

1-2 

i   10  0 

5-8 

51 

'   10-2 

9  0 

0-5 

'   11-4 

4-4 

3-5 

10-9 

5-4 

4  1 

110 

8-1 

11 

!   14  3 

2-3 

2.4 

'     US 

0-9 

0-3 

107 

8-2 

0-7 

10-0 

7-5 

10 
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IM 


>    i 


OBSBKV.TIOX,  MADE  o™,,„  „„,,,„  ^_„^  ^^  ^^ 


Time. 


Stoam 
pressure 
gauge.  I 

Iba.     j 
per 
■q.  ia.   : 


Temperatures 
"F. 


8-45 I      ,,,. 

9  00 i       \\f. 

9.15 i           " 

9.30.  }}.3 

9.45 \]i 

10.15 ;  f'5 

10.30 j  \^ 

10.48 JOJ 

".00 i  }^ 

11.15..  i  }"? 

11.45....  I       }1? 

12.00...... I       }W 

12   1.-,  112 

1-730 i       "0 

•ri^ I    118 

1  rV  123 

ITO 112 

ITs 113 

II?- ■•■■■!    iS^ 

2:30;:::;:::      }}« 

3:^:::::: if« 

3   IS  Ho 

^30:  ;;;::::    i    }^ 

3.45 i    "3 

4.00.  ..  1    ;f3 

41s  116    ' 

43,, 102 

If 120 

.;.'!:   123 

■J.'>   lo-l 

5  .'in  " 

J  is  123 

65  "1 

O.is  123 

6  J?  121 

^•^  ,       122 

I     113.6 


itoiJer  gases  at)  Feed 
room,  entrance  Water 
to  flue. 


I  Dra/t  [iressurcfc, 

inehea  of 

water. 


,         I      At 
in .     I  entrance 
ash-pit.  (  to  flue.  , 


U'ater 
apparently 
evaporated 

in 

interval. 

lbs. 
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SUMMARY  OF  ORSERVATIONS 


Date— June  24,  1908. 
Commenced — 8.45  a.m. 


Boiler— B.  and  W.  No.  2. 
Ended — 0.45  p.m. 


M  McGill  University. 
Duration — 600  min«. 


General. 

1.  Method  of  stoking Iland-.sprcading  on  alternate  .snips 

2.  Kind  of  draft Natural 

3.  Condition  of  boiler  and  date  of  last  cleaning Thoroughly  cleaned  May,  1908 

4.  Tubes  cleaned 7 .  .Ht)  a.m. 

5.  Fire  cleaned 7.35  a.m.,  12.35  p.m.,  5.35  p.m. 


Fuel. 


Mines  1  and  2,  MiddlolMiro  Colliery ,  Nicola 
Valley  Coal  ami  Coke  Co,  Coutlee,  B.C. 

Analy.sis  of  dry  coal  by  weight  (Tc) {  o,ri'i";,^'."h  =  H).'o  "  "  "■'"*'  *"^'  "  ^'^' 

Calorific  value  of  dry  coal  U.T.I',  per  lb 12020 

Moisture  in  coal  as  fire<l  ('^; ) d.  2 

Weight  of  coal  fired  (lbs.) .ii4r>7 

Combustible  matter  in  ash  and  clinker  (',; ) .2fi-5 

Weight  of  clinker  (lbs.) 251 

Weight  of  ash  (lbs.) .H7 


0.     Kind  of  coal No.  222  M 


S. 
<>. 
10. 

11. 

1-.'. 

13. 


AlK   AND    FlIK    (!.\s. 

14. '  Air  pressure  under  fire  (inches  of  water) —0-02 

I.").  "  al)ovp  fire      "  "  —O- 19 

111.  S        "  at  damper     "  "  —0-24 

17.     -Vmount  of  damper  opening Various 

l.S,     Temperature  of  air  in  boiler  house  (°F.) .  .  S7 

19.  Flue  temperature  ("F.) 070 

20.  .Vnal>>is  of  dry  flue  gas  by  volume  Ci) .  .C0.=  10-0,  0!  =  7-5,  Cb  =  l-(i,  N=80-3 


21. 


23. 
24. 


2S. 
29. 


Water  axo  Sti:am. 

Tem|>eratiire  of  feed  water  (°F.1 67  •  0 

Total  weight  of  feed  water,  corrected  for  dilterence  of  level  (li)s.) .  .  18131 

Water  level  in  g:'uge  at  start  (inches) 5J'     (X)0 

Water  level  iii  gauge  at  finish  (inches) .51'     620 

Corrc>etii)n  for  dilTerence  of  level,  included  above  (ll)s.) —20 

Si<ain  pressure  by  gauge  (lbs.  per  sq.  in.) IIS^O 

Barometer  reading  (inclies) 20-d3 

I're.s.siire  in  steam  calorimeter  by  gauge  (lbs.  per  sq.  in.) .15-3 

Tem|M'raturo  in  steam  calorinu-ter  (°F.) .291-8 


Notes. 

C'link.-r  .i.,)slly  cmdore,  roal  woiild  be  .uitahlc  f<.r  a  sl.akinu  Rralp.     Air  admitted  above  the  fire  for  a 
[liu'rv"l.'  '"  "  ""  *'  ""'  "'"'  '"""''  '"'"'"'■     Weatlior  dull  and  raining  alightly  at 

r,      .  ,  ,  (Fixed  <-arbon 30  2 

I  roiimad' analysis  of  dry  coal  by  weight  %  (Volatile  matter 39  8 

lA»h 10  U 
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Sr.M.MARV  Oi    HRSILTS 

Mmlo  on  ».  un.l  W   X...  2  B„il,.r.  at  McGiU  rnivornity. 

To  Drlonninc  qimlity  of  Coal. 

Kind  of  Fuel  -No.  222  M  k;„  in- 

Me.h.l  of  S,„.in«  an..  S,..p,.i„«  T..t-\T..l;  a  "rsT^ fT'  '"^'  '"^  •""  ""'"'■ 

Grate  Surface'  (ho.  ft.)— Ki  7<)  vv  .  ^'W        "'^ 

.S„p..HK.a,in«  S,.rfa,...  ,.    f'l  iLNu"""'^  '"''"-''  ('"''  f'-^-«-'«- 
Baron......  at  .ar.-29.00.  .X.  fi„.,,_.,,,,,-     '  ,^,^^„_^^  ^^ 

1.  Date  of  trial 

2.  Duration  of  trial  (hours) . 24/(i  OS 

f     WpiRht  of  coal  a.s  fired  (lbs.)  1().() 

5.      To  a  w.Mght  of  dry  ...ml  fired  (lbs.)  6.2 

'>•      1  otul  ash  aii.l  ivfusc  (Ibs.j  .■{24;i 

t»njp..rature  mul  Ik!;^;'' ;;;J,^V.  (I  ?)   '""'"    f"""    '"•"""    f--'     water 

11.  Equivalent  wat.r  ..va,K,ra„.,l  in,.,  ,lry  stclu,.  fron.  un.i  at  212"  f!  (lbs.)  .  . . !  ;  ;  S 

H.>l-m.V   Qf.A.VTITIKS. 

12.  Dry  coal  fired  p,.r  l,.,i,r  (lbs  ) 

i      \v  ^;  ''""'  '"  ■■  "'"","■  f""'  "f  «■■"'<■  ""■■fiK-."  i«'r  hour  (lbs  , •'-  • 

'"■  '■""sSisrs",!"'-" '-^'i^,!,;^;,,,,,.,,-,,,™,,  ='" 

...  ..'J-:;!; 

AvKR.MiK  I'RKssriiKs,  Tkmi-ku.at.  i;ks.  Kt,. 
17.     steam  pres.<.ure  by  Rauc.'  (lbs,     s...  in.) 

f<:  teSKoteStr ---'i '"•.'«...■'. :::::::::::::::  ,S' 

()■.", 

IIdkskPowkh. 

ok   l/''.?r"''V"'''''''"'''"'"''""™  i.")-;«i) 

;^J.     Builders    ral.'d  li<.rs..-p„wer  (12    I 

24.     Perc.nfage  of  buil.i..rs'  rat..d  h..rs,.-|K,wer  ,{,-Xi-].  ,,^.,1..  '....[[[W J'" 

K.()x.].\ii(.  1{k- i  i.-< 

''■  '''"a;;;::^':7;;^;3r"'""""'  '""''^  "■"•""  ■■'">'"''-  >-  "••  -.1  as «,.., 

-G.     r-'iuivalent  evaiMiralion  fiiiiii  .in,!  .It  •>i.)oi.  n  ■    .")    'I 

27.  Equivalen,  eva  ...ralk,"  (^Z  an    a    2  -  ••  'p;!;'  b  "f  dlT  '"•"■,'//""'  I '  ^"'■■"  •"  '^^^ 

28.  K,,u,yalen,  ..va,x,ra,i„n  Iron,  a,uU,  2]  - '  F   ,,.Hb     f  •  ';'";'  "."■',"  "  ^"'■"'  ■"  "'■■' 

(Item  ll-rltemS)  '  ."  -1-    i  .  p.  i  11,.  „f  (.mibu.stibj..  c<in.^uiti,d 

7'I17 

Kfficik.vcy. 
^n     5"''!'"":^''  ^"I"'*  "f  ''r.v  '•oal  p,.r  lb.  (U.T  V  ) 

JO.     <  al«ru:e  value  of  th.-  conibustibl..  per  lb.  ( H  T  F  ) ''"-" 

S2      fcffi"''"''-''  "f  ^"  '"'■  C'''^'^"'  "n  ''oinbustibl,.  ,..,n.sume.i)  (' '  i ""--' 

32.  Efficiency  .,f  boiler,  including  Rra.e  (ba...l  on^ll^^^a^l}  '{'^i)  .V::^]:]  ,:[]]■    j;^:; 

FmK   fl.^sKS, 

33.  Dry  flue  ga.s  per  lb.  carbon  (from  pus  analvs.s)  (lbs  ) 

35.'             •■             ■'          di'Z^l'T'^^''  '•""•■^""""■'l  (from  Ka.s  analyses)  (lbs  )  T    s 

■ia      i>„  ,  ,         "'^y  ™ll  (from  eas  ana  vs.'s)  (Ih^  )  vi"».; iii  > 

36.  Proportion  of  heat  of  fuel  in  ..scaping  .iry  flu.^iri!!;M' ;) ; ; :::::::::::;:::::;  \t,1 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  20. 


Dat,'— .Inn    ;!.  1!(()S. 


Trial  Niiiiilxi— (;.('. T.  :i.i. 


OaSEUVATIOXS  OF  GI^NKHAI.  CONDITION.S. 


I 


:Ulit T  iiml;  flouily  unlii 


Notes. 

"I  a.m.,  then  fine  and  brisht. 


Time, 
a.m. 
(i.lKI 

T,:w 
7  4.5 

8.40 


l.'.l.-) 
1.2o 

2.14 
2.30 
3.15 

3.30 
4.50 
5.30 

6.43 


Fire  made  up  with  common  coal. 

Fire  cleaned  antl  made  up  with  No.  20  coal.     Pressure   100  lbs 

lubes  blown. 

'^"nf'l^fil'^A    ^['■^1?' *''''^''' ^''"  ^"'■"t  "»'■"''«*•.     Pressure,  102  lb.s.    Two  bags 

.fust  Coarln  In'^n*""-  ^"'''n '"  ^T^',  "P  '°  =*'  ^'^'^  f'*'^  amount  ^ 
aust.  l..oal  fluU  in  appearance.  Burns  free  v  with  considerable  flame  -ind 
heavy  smoke  when  fire(i,  givinK  very  hot  fire.     "  '  "nsiaeraoit  name  and 

I  ire  sliced.     \  ery  little  clinker. 

aKct""'™"'"'"'''''"'''^'''-"''  *"  ^'''"'  '""'"'■>■  ^"'""«  •^fken.     .Shaken 
Fire  sliced. 

F^"8l?c"ed"'"/nl•^'''''/K^'T"-^'''^''l'  ^'°PP^'^  through  bars, 
adherent  '  "^'^'^'^^^  •'""''^  '^''"l"^''  removed. 

Long  thin  threads  of  vitreous  slag  hanging  from  bars 
rire  sliced. 

'"  ^iLu"^  "l*™*^-   J '  ^  '^?-  °f  """•'er  and  cinders  removed, 
friable,  and  somewhat  adherent. 

iiX^.n/^^r'^'"'''^''-    A.h  weighed  out  66  lbs.     Blow-off  examin- 


Clinker  somewhat 


Clinker  thin,  hard, 


Clinker  and  Ash. 

131     lbs.  chnker. 
66    lbs.  ash. 
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^EC-ORDOF^OAL  CONSUMED  DUUIXG  BOILER  TRIAL  No.  33. 


Weight  of  roal 
fired. 


Time       Composilion  of  flue  gases 
.n,..^!-  ^  volume,  per  cent. 

flue  

CO,    I     O,  CO 


8-9 


9-2 

9 -.5 

92 

9-3 

8-7 

60 

8-3 

7-5 

8-2 

8-2 

6-9 

12-6 

8-5 

8-2 

9{, 

5-3 

81 

8-5 

7-7 

9-4 

8-3 

9-6 

10-9 

6-4 

9-7 

8-4 

9-9 

6-7 

8-2 

91 

90 

111 

8-5 

110 

7-5 

12-7 

9-5 

7-5 

101 

8-9 

0-0 
01 

l-(i 

0-7 
0-4 


s-s 


0-4 
0-5 
11 
0-8 
04 
0-9 

I'-i 
11 

00 
0-3 
0-3 
Oo 
00 

I  o 


'■  ■! 
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ODSKUVATIOXS  MADE  DIHIXG  BOILIOU  TItlAL  \o.  33. 


CO 


0-0 

O.I 

]•() 

0-: 

0-4 

0-4 

Oo 

11 

OS 

(1.4 

09 

Time. 


s 

1.) 

1,1 

|!l 

(1 

[I 

4'i 

111 

M 

III 

'J  5 

III 

•1 1 

111 

.■)"i 

11 

1  -■ 

IJ  1^ 


IJ .  1 1 
Ill 


1.4  1, 


1  I 


1    1 


.'1.4  ' 


r.  4 ; 


Steam 

pressure 

gauge. 


Temperatures 
°F. 


Draft  pressures, 

inches  of 

water. 


lbs. 

per 

aq.  in. 


1(X) 
122 
121 
117 
111) 
118 
118 
123 
114 

Utj 
1()(> 
121 
120 
121 
121 
123 
121 
121 
ll.S 

<).S 
11(1 
111 
US 
123 
112 
123 
120 
123 
110 

93 

lu; 
11.5 

lU) 
U.-) 
122 
107 
S4 
122 
114 
104 
121 


117-8 


Boiler 
room. 


GS 
70 
70 
7.5 
76 
74 
7.5 
7o 
77 


SI 
SI 
79 
SI 
SI 


S7 


77-3 


Flue 

1 

Rases  at 

Feed 

i      '° 

entrance 

Water. 

1  ash-pit. 

In  flue. 

1 

At 
entrance 
to  flue. 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


(51. 5 
595 
(UO 
525 
520 
515 
.500 
400 
470 
4.55 
445 
455 
445 
415 
4.55 
f.50 
(105 


4(>0 
415 
lliO 
550 
595 
oSO 


530 


520 
4S5 
495 
475 
490 
470 
5,50 
470 
710 
.550 
.500 
505 
COO 

518 


50 
50 
50 
50 
50 
,50- 
.56- 
.50- 


57 


57' 5 


58 
,58- 


59 


59 


59 
59 


59 
59 
59 
59 


02 
02 
02 
02 
02 
02 
02 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 


-01 


-  ■■-11 

mil 

—  •  25 

704  •  5 

-17 

on 

-17 

702  5 

-17 

499 

-•17 

585 

-•13 

417 

-13 

474 

-13 

422-5 

-13 

.532  5 

-•15 

199  5 

-14 

490 

-14 

202 

-10 

325 

-  •  20 

410 

-IS 

■44S^5 

-IS 

435 

-■17 

313 

-•17 

5S9 

-•17 

lOO^S 

-•17 

327 

-•19 

310 

-•IS 

.•'■00  5 

—   .  ■■»'' 

510 

-  •  2.3 

377 

-  ■  23 

447 

-  •  25 

425 

-  •  24 

404 

-  •  24 

.54S 

-  •  24 

307  •  5 

—  •  24 

434 

-  •  25 

375 

-■21 

379  5 

-■24 

44S 

.  •)•> 

431   5 

-■2.-! 

313^  5 

-•21) 

444  5 

—  •ill 

.552  ■  .5 
.571-5 

-•20 

639 

-•20 

17,S255  net 

III 

01 
01 
01 
01 
0! 
01 
01 
(II 
01 
01 

01  I  -•ii 
01  j   - 
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i  ! 

'i 

f 

IJ 

1. 

2 
3.' 
4. 


Date— Jurif.  3,  1908. 
t'onimencpd— 8.40  a.m 


Mptho.1  of  stokine 
Kmil  of  draft 
C;omiition  of  l,„jl,,r  ,,„,1 
i  II  bos  cleaned 
Fire  cleaned....  ' .  ' ' , 


SUMMAHY  OF  OBSERVATIONS 


Boiler— B.  and  W.  No  2 
Ended— 6.43  p.m. 


At  McGill  Universif 
Duration— 603  niins. 


(iKNKHAI,. 


'I'ltc  of  hwt  .iraning. 


6. 


S. 

9. 
10. 
11. 
12. 
13. 


Fuel. 


•  Hand-spreading  on  alternate  .„ 

•Tliorough'ly  cieanpd  May'"]'! 

7.4,'5  a 

7. 30  a.m.,  5.30  p! 


14. 
15. 
16. 
17. 
18. 
19. 
20. 


Kind  of  coal Xq  qo-W  ii 

Analysis  of  dry  coal  by'weight  (^'i      """  '"""'•  ""JSiZT'-^-'^rr^^  '^^-^^ 

^^eight  of  coal  fired  (II    )"^ '3( 

wS^i^iiX^rr'-'^''"^-('<^^  ■■:::::::::::::3l.- 

"eight  of  ash  (lbs.).'.'....'.  . 

()■ 

Air  and  Fue  (i.^s. 


Air  pressure  under  fire  (inches  of  water) 
above  fire  "  ..      ' 

at  damper         "         " 

Amount  of  damper  opening 

1  'mperature  of  air  in  boiler  house  rF  V 

Hue  temperature  ("F  )         """'^'^  {  h .) .  .  . 

Analysis  of  dry  f,ue  gi^s  by  volume  (%).•. 


c6.=8.'9;a=8.8;c(); 


21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


^Vater  and  Steam. 
lemnerature  of  feed  water  (»F  ) 


-0-1)1 

-Oi: 

-0-L'll 

Van'iiu- 

77-;! 

■ 5H 

^0-5,  N=81.s 


■...57-7 

.  ..17,si'.-, 

:!; 

. . , .  ;j  ,'„ 

.  .2ii'r<i 

...15- I 
.  .  .  -211.' 


foi 


Tiii.s 


fo.'il   dinlj, 


Notes. 


3.1 


r  a  sfiakiiiK  zr; 
■'P.m  ,  4  56p  m 

Proximate  an.i)y 


pra  and  the  clinker  is  ■iomeu'nui  „  ii 


lis  iif  dr 


lAsh s7..\ 


10    1 


7,       K  =  0   I 
.  A.«h  =  I().| 

131(111 

II 

3lr,.; 

15:: 

i;ii 

i,n 

—  -n-iM 
■  ..-oi-, 

.  ..-()•  L'l: 
. .  .V;irio.!- 
1 1  ■  .'^ 

,jl^ 

X=,Sl.v 

■ . . .57-7 
.  ..17.SJ.-. 

•■!; 

.'j ,;, 

. .  , .  -^;;ii 

.  ..117  s 
.  ..'l.Vl 
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j^r.j^ 
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s  "U-^ 

-        -v^^ 

Ms '         - 

-  ^^ 

s^' 

^2  T  E  ^y*  B  JK  n  r  L 

"•8  H     o  fad  — —  — . .^^y 
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HIMMAUV  OF  IIE«l'LTS. 


>>ailr  on  H.  itiul  U    \„.  ■>  lUnU'T,  „t  M,.(ii||  I 
To  Drtcrininc  iiuiility  of  Coal. 
Kind  of  Kiiil  — No.  :.>o. 
Mi-thml  of  Hliirlii 


<l 


riivcnity. 
Kind  of  iMirniiff — 


urnii<-t>— FixMl  bant, 


30% 


'  npiici'. 

Oratr.S.irfmr  f«c,.  ft.)^-l(i.7!,. '»'','^f,  "'.'''> 

.Su,H.rh,.atinK  Surfa...  U^u'i^^""'  ""''"'''  <""•  ''■^-^'■ 
l«arom,..,.r  ut  Mm-2<J.H4.  At  fini.h-L'O.'co  m 

,      M  ,      ,.  .  ,  Ti^M.  (itM.vTirii.s. 

I       I'ati'  of  (rial 

:'  I'liration  (if  trial  (hoiiixt.  3/6/08 

■f.  \\  riKhl  of  coal  ixK  tirvti  (lbn.j ..'.'. lO-Oft 

1.  1  'nvntuK.-  of  inoiMur,.  in  coal  a.s  fJrH  Vc'-) 3163 

..,  I"ta  »<;iKlitof<lryooal(iri.<|(|hH)  1-4 

u  lolnl  iwli  and  rrfiwc  (jbH.).  .3119 

7.  IVrcntaRf  of  bhH  and  rcfnw  in  drv  comI  c  ■  i  i'„\  i.  , 197 

•;.  Tota   w..i«ht  of  •■on.bu.stihl..  .■on:;.,  ;,;,.  \r\n'ln,\ZTailV  "•^'  <*)  we.Khed...6  3 

'y  lotal  wciuht  of  water  fi.il  t<.  tl„.  1     i      ■'"'"'"''".>■''<'''  (Ibo.) ■t-jAo 

u>.  i^i-nvai..,!;  wa„.ry;[;,t;:,:!r  m^'dr::;;;  f '^;;^-"r  l  'r!  <»-•>  -'^szt 

"•■".ix'raturr  and  iMiiN.r  i)r..sMii..  (lbs\  *""""'    '''^    ''•»"•<• 

>■•     i......val..nt  wa„.r  .vaj^rat..,!  into  dry  ^tcL  fron,  „„.,  at  212°  K  (lb«.)  .  ..  ,  .  iHoS 

l.'c.l  lll,Y    (it  ANTITIEH. 

-.     Dry  coal  hri'd  per  hour  (lb-  ) 

I".     t.,M,va  cm  ov.i,«,rntion  m-r  hour  .ro„,  "nd  •     ■m')»  1'  ,1,"-^ , 2116 

heating  Ku-face  (lb«.) '"  -'"    '  •  P*"'  square  foot  of  water 

3  .  QQ 

•^^'^"^■"^  ''«K«HtKKH,  Tkmperatires,  Etc. 

.      Mcam  prcfwure  by  RaiiKc  (lbs.     s,,   i„  ) 

0-6 

IblltsK-riiWEH 

'n      ''"."".T-I'V"" 'l;-vclop,.d  (Item  I5  +  34JI 

-■  .     Muildcrs'  rated  liorM-jMmcr  61-6 

- 1-  "cnt.Kc  of  buiLlers'  rated  horse-pcvor  .lcvelo,«.d  ..■.:.:•,.:.; <» 

lUo 

KcdXd.MH-    liKHII.TS. 
-■'.     Wilier  apparently  evaporated   under    icli  ,.i:.- 

_,  litem  9-=- Item  ;))...  """"■■Klu  '"'""ons  per  lb.  coal  as  fired 

-<2       :<iu|valent  ova|H)ration  from  and  at  jIl'"  I'         ih  cnVl  „'  fi  '  i  ;.-. 5-63 

-.        .q.nva  ent  evaporation  from  an.l  at  L'l">  V  'i.;  lb  o/l^C"i' //."""  I'+Item  3)  6-76 

-V     l..iu.va!ei,t  evaiwatinn  from  and  at  'mj'  K   , ,  r  !b    ^L^k  ^'/t-T  ^^  -I*""  5)  6-86 

(Item  ll-^Itc^l  8) '  ■  !><  r  m.  of  combustible  consumed 

'    ■ 7-79 

Kt'FK  IKNcv. 
-"'.     <  'Mlorific  value  of  dry  <-.,:,l  per  lb.  ( H  'P  T  1 
;  '•      ,;;"""•  value  of  tl,..  combuMibl,.  per  |b.  (H  TV)        13160 

:;5:  K;;:i;::j ;:;  a;  list  S;i;-S  rr -;« i^ly :::::::::::::  "K 

■       "'•'  ^--f' 50-3 

Fn'ii  (;.\SE!< 

:  ■;      Hry  Hue  gas  j^r  lb.  carbon  (fron,  ga.s  ana-v^-s)  ,lbs  ) 

of  combiistble  '"mm-trrH  'fr  .      , 26-6 

'-■ "' 'w,;K's;s^:ra:a^;;"*"-''"^:::::::;l? 


!l 


\\V\\ 


\  iili: 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  18. 

'I'liiil  N'liiiilicr     (i.C.'r.  jK 
"HSi;i:VATI(.Ns..F(i,,N,,:,tU.(uM,n,„vs, 

..  Notes. 

»"■""-'-'.'' " '^^'^  "-"■ - ....,, ,...,„„„,    „„.,.„„„ 

Titiii'. 

„  „.      ,,     lMl„...  ,„.,  .,,k,;"     '"'  "'"'  ••'  '"'"-'  -'""^v  liar,,,.  ,,,,,1  „M„.h  ..,„ok..  is  uiv,.,,  ^ 

•    U.I       I  ilcl  |„,,|   ;,|„,i,[   ;j'  ,,,    ,.   ii^j    I 

"''  :;n!ll;;ill/;:;;:':;::V''''-''"'-''^^^ 

■i  I-.     Sli,.,,|(i;"  ''•     ^'  ''"  "^••''"'^'■^'•"'■'"v,.!  »,ll.  .„„„., |i„i,.„ltv 

' :"  ""wM,i;;;-„..^.;':;l;:;::r'  "■""•"■•  -  f— i.-^.-.-  f. "..,.. .,..  „  „ 

-^  ^^:iB:V''-i^:.,':;L-^;:jr;;r^^^  ^^,. ^ 

-  ;:;BS'>-|^^^^^^  -"• - 

■<liakiliK  Knilc.  ■"■       " "•  "'uM  not  be  iis,.,|  u;.„  , 


:i:{ 


18. 

3lt. 


l:l'  ((|!l)  III'  row.  (dSsMlll   m  kim;    |;..||.I.|;    llilAI,  No, 


Tir.ir. 


.!!• 


Wi'iplit  of  I  ual 
liml 


iJur 
intiTViil 


iriK 


Time        ('iitii|i<wiliori  of  fliunufei 
j  of  liy  voliif       |«  re  Milt. 

.'ampliiit' 

fl;ii 


Totul. 


j;:iRi  - 


v.'0, 


(> 


fi> 


Sl:ill   S   3.", 


Ill 


In 


1"*L' 

Ids 

L'.'iS 
■Sis 

1(»L' 
11!) 
IMi 
170 
l.lt 

■2iy.i 

01 

nil 

lO.-i 

lt.-> 

LHM) 
130 
141 
1" 
24.5 


■Jsj 
:i<M) 


i\2s 


1()S7 

r.'T.j 

1  t.VJ 

I. -.Ml 

ITS!! 
issj 
I'lilj 

L'L'.iO 
•J.'iSl 

:'.-.s4 
•_'7:.':t 

:{(i2l 


In  JO 
III  .V) 


11 


.'0 


i.',:ii 
ij  .-.11 


J  .'(I 
:•  .V) 

.•f  .-11 


4   -11 


.').,jO 

0  3:. 


•>■{) 


:  0 .  J 


S-  I 
IILlI 
IM)    I 

71        ! 

12),     : 
71     i 

o:} 

0-  I 
l.!(l 
I.VO     I 
1|.S     ! 


114 
0-4 

s-.'i 

S(l 
III-4     i       I. (I 


illi:. 


Ill) 

l()-4 
IJ-7 

Ids 


12-:! 

(1-2 

113 

s.s 

10- I 
40 


91) 


111 


0-2 


'1-4 
12 

dw 

I'll 

d-:i 

Mi 

11 

01 
0-2 
(14 

i;i 
d-4 

2-0 

.31 

o-o 
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OBSERVATIOXS  Ar.VOK  OVUISC.  noU.KU  TUIAL  X„ 


39. 


?  M  i 


I'ra/'t  pressures, 

incncB  of 

water. 


8.;i, 

8.50 
9.05 
9.L'0 
9.35 
9.50. 
10.05. 
10.20. 
10.35 
10.50 
11.05 
11.20 
11.3 
1 1 .  50 
12.05 
12.20 
12  .(5 
12.50 
1.05 
1.20 
1.35 
1.50 
2.05 
2.20 
2.3. 


^V^te^ 

apparently 

<'Vuporafeil 

in 

interval. 

lbs. 


'I      I 


**  T^lSTSTTw^^m.^J 


.6 
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SIMMAUV  OF  onsERVATIONS. 


Date— June  17,  inoS. 
( 'onimcnoed — S.li,')  a.m. 


Hoil.T- 
Kndcd- 


H.  ami  \V,  \o. 
-0.35  p.m. 


.\t  MoGill  University. 
Duration— 600  mins. 


CiENKH.XL. 

Mclho.l  of  stoking Hand-sproading  on  altornato  .«i,lo.s 

Km.l  of  draft Natural 

('ondition  of  liod.r  and  .late  of  la.-^t  clianinj; Thorou(?lily  cjcanod  May'  1908 

1  iini's  cleaned 7  4^  a  ii 

•'"'  '•'''""•■'' ■'■  :' 35a.m:,12  MS  and  5:30  \y.m. 


II 

1." 
Hi, 

i  (  . 

IX. 
111. 
-'U. 


Fuel. 

Kind  of  coal No.  IS— Upper  seam.  No.  1  mine,  Nanainio,  Vancouver  island 

.\naly.sis  of  dry  coal  by  weight  ( ' ; ) * '  =  "2  • ' .      i  l  =  4_- 8.      S  =  0  ■  9 

Calorific  value  of  drv  coal  H.T.U.  nor  lb  '  ^  = '-•**=  = '""•  •^■'''  =  ,'",■3 

Moisture  in  coal  a.s  fired  (' ; ) '  2  ^' 

Weight  of  coal  fired  (lbs.) a;;^^ 

Combustible  matter  in  ash  and  clinker  (' ; )      f,*  o 

Weight  of  clinker  (lbs.) 'Vci 

Weight  of  ash  (lbs.) ■'■■■■'■'■'■'■'■'.'.'.'.'.'.'.'.'.'.'.'..'.'. 9^ 

.^IR  .\ND  lirr.  CIas. 

.\ir  pressure  under  fire  (inches  of  wateri  n  n<> 

above  fire       "  ■•  _niis 

at  damper      •'  •'  _"'."? 

.Vinount  of  clamper  ojM'ning  .  .  v  "'" 

Temperature  of  air  in  boiler  house  (°F.) .  .  "o"? 

riue  temperature  ( ''F.) '  ll J 

.Vnalysis  of  dry  flue  giis  by  volume  C, ) . .  .c''()5  =  9-3,  b;'=9(),  00  =  1  .'l,'  N=S0  6 

W.\TKll    .\ND   .STE.\M. 

Temnerature  of  feed  water  (°F.) ,,,  ., 

Total  weight  of  feed  water,  correct.'d  for  ilifference'of  ie'velVlhs  ) iwnV.fi 

W  ater  level  m  gauge  at  start  (inches) """ 

Water  level  in  gauge  at  finish  (inches) I3 

Correction  for  ilitTereiice  of  level,  include.l  above  (11  )s) V.,,», 

Steam  [mwure  by  gauge  (lbs.  per  sc].  in.  j  ,  ."*:-" 

liaroiiieler  reading  {inches) ■!n  on 

Pressure  in  steam  calorimeter  bv  gauge  ilbs.  per  sq   in  ) ,  ,  ■- 

lemperature  m  steam  calorim.  -.r  (°F.)  '"U  0 


It  «a-  f, 
!."iir.i  a  hard  r 
•  lilllit T  aiifuTc 
o!  ri'iiK.vai  \v:i 

TliH  run 
al.atc.l  Kiro 
fi::.'  anl  .-l.-ar 


Notes. 


,  "■■"  I'xrpssive.  but  Intrr  the  amokp 

<J  p  ni.  .\;r  mlimlltj  over  ban.    Weather 


I'r. 


xir.iale  Htialy^isol  ilry  <-.-!i:  l,y  wciu'l.t 


'Fixc.l  p.irbon 4. '<.'>% 

':Vi'    .;    10  3 

,\olatile  matter 412 


316 
sr.MAr.vHv  or  uksilts 

lo  D(;torminc  riualifv  of  Coal  • 

Kind  of  l.-u,.l_x„    IS  Coal  ,/,„  .    ,  ,. 

M...ho,l  of  JS,ar,.„B  ami  Stopping  T..,-  "i  .^  ■  i'Tvs  M  r '"'  '""'  '"''  "'^  ''"-'■■ 
Crau-Surfar,.  («,.  ft.)_l,i.7!.  -^I""'-.   f-V.s..M,L.; 

Haronu.t..rat.s,ar.-30.0.>.  M  Inn^U^-,']:.,. 

•Mean— 30-011. 

1       i^  .      r     .  ■  Total  <,Ii  antitik.s 

I.     Date  of  trial • 

^.      Hiiral ion  .if  trial  (h(,ur..i 17  li  „^ 

...  \\  .•isl.t  of  coal  a.s  fir,  ,1  ,  |',>. , , ]„.„„ 

4.  Icnrntat;.;  ol  i.ioistur,.  m  .■„,.|  „.  |,;,;|  , , y-,,,; 

..  .."a   "viKhtofWryroMlfirnidl,..,  '    '        v.,; 

t>.      lotal  a.sl,  and  nfuM.  ,|l,s,,  v.,., 

..     l''"7"<aKi.ofa>han,lnfns,Mn,irv,.o-,i    ■    w  ,    ,v  i  '  '  '  '   :;r ' 

'/■-■jP.Tat.n.  at.dl,lMl,.r  pn.  ";;,.!,.•'''''''''''   ^''^^ 
"•     '^''''-''■"^«---..o.at.ln„,,dr;':^;;.n,  ,.,,,,  ^ 

,.,      ,,  ,  Hciui.v  (,>i  ANriTii:>. 

1..       )iy  coal  fin-.l  p.r  l.our  (ihs.) 

hi-     '^'■y'•"alp.•rM|uar..foo|of^;ra!,■■■  I- „■,:,,.,  ,,.,.,    ,,      ,  ;;1m 

:  l;rap:-;il!;-:7r=^^^^^  .,   ::;:..': 

..     ^.t'amp-c.-savl.vK.M,;;..  .Ihs,      .,,   i„  , 

.,„      ,,  llon,M:-l',,v.i:,i. 

-•J.        mM.Ts    raKvl  i,.wsi-pow,  r.                "   .     i;-.  i 

-4.     l>'iT.TlaK,.of  l,„il(l,iVn,t,dl,„r.,:-!,.;.:,..,;   ^,i.,,  ,.  ...    'un 

'•'  "  \.,\ 
o-       ,,.                                                           Kr(l.N,,Mi,.    ;;,;,,  ,._^ 

^  fe  :-::v;:|:;;;:;:;;;;^;:;:^  ....„.,..„.„„  ^a, 

-S.     Kqu,y:il,.nl  .  vaporaH.,:,  fn„„  and  ■„    •]  ■    1.'   ,       i  '   ''7  '■"^'    '  '"•'"  ' '  -Hen,  .",   .,.7.-, 

;  ■  .  i 

M.     Dry  flu,.  Hasp,..-  I!,,  oarfmn  ,fn,M,  ,r:,'.  .Livm.';',!!..  . 

36.     Proportion  ,.f  I, 'Y^lf  '"■'^"'K^'^  i'""ly«'s)  (II.^J  .  '    '  ^'  *""■ '  f^A 

■     "  '■'•'  '"  '-rapiiiRdiA  il  lie  gases  (',  1.  ,  .  , •;   - 
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G.C.7:39 


GRAPHIC    RECORD 


i^'  J  - 

V          Jk 

1^ 

f,,*^' 

^t>^- 

J  -  1  1. 

tft^^"^^ 

^v/^ 
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7 

'  ?j  ^  \ 
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^ 
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^5^ 
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_> 
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?^ 
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7- 
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=  =^  =  =-^ 
1 

'  y 

1^ 

-h- 

^    ^!^ 
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/»    /I 

n  f 

e 

^T o  ^ 

^L.^'^^- 

fO- 

r 

1    I 
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4^ 

1 

^^^zLx 

m    1    H 

P 
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'          ^Bsi'              J_           ^'~" 

1    2 

•        iT 

i"r      > 

,  ^^  ^ 

r  "•"^v 

«        G   ^  S  «--Hi 

.r   ^r~  \~ 

^'^•^y                       <^^^< 

>  — T^r     ^/  tf  \        \ 

Hi                              >r            > 

* 

\r     i^      J\.   r     \ 

«  c        o|^        ^  A.  (/  ^ '    ^  1^  L«^ 

?S^      /  Nfo     V 

<jk    y  ^  >s.    /  L>\ 

E5      3      **    I 

?  S/-  5c     i^^!^'^^ 

^S^           ^       H      ^ 

J                    _^'j;  5 

f                 fj^^ 

HI              \ 

^^5*^ 

J                   ' 

M            l^'^ 

V 

»:        -H^^^ 

i/  2 

H 

'    52 

X 

o  ^i^  a  *»  t  *-  c  ^      ^  o  o  . 

»n                               V 

^  —  ^                 T 

__j 

i_ 

T^^4E^^rc/«c       o^       i 

F-  ^  m:  o       w/9-re/T 

h->— IN—  —  —  >—  >—   —  —  —             —  ■ 

-'—o— =  ""s=5— .;^  — f=ss=r— 

r  o  /»  £:  /^  /    /v  6 

n r 

=     n    T^     n 

-pi -1 

id 

t              *? 

I   U  fit  £         /At         /\  S    H        fa  , 

— olK 

''^^^^^ «    ^  T    o  <*» : 

17/0   «    /?                        1 

■"■%  — «^^  — '"'— 

1 

5               /.35-                /J.ii^               3.S5 

♦  Sff           J.  ST           ^.5r>/w. 

Aphbndix  II,  Vol    IV 

II 


aiG 


317 


i  TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  17. 


IJatc — Juiic  1,'),  liiys. 


Trial  Nuriib<'r~Ci.('.T.  38. 


OHSKKVATIONS  ol'  (IKNER.m,  CONDITIONS. 
Notes. 

Time. 

.  gla.s.s.  '       "''"'«•     "•'"'  '"vH  .Iropp,.,!  to  nrur  bottom  of 

lll.,).S     riro  .slici'J. 

11-34     ^n^::L  •'"-'•'-'"■""■"-■I.     H..a,„a,!,„i,t..,,u„,l..r«n.o. 
II. V.I     Ian  stoppwi. 

"         ':&.%Li&'-     '''■   '"^-   '•'^"^-   ~„.     <•„„...  bar.,,  boavy.  an., 
foal  (lo(v  not  rokc.     Miubt  bo  iw,.,l  ,>n  ..    i    i  ■ 
„  .^^     ,.,   thmiKb  not  v.rv  .suitabl,.  '  ""  •'  '''""^'"P  K^""'  ^i"'  «t.'an,  un,!er  bar. 

:  ';'.;^L  at  ;;::;r^^-     "^  '^^-  '•'"'^-  —...     Cink.  b.av.,  b.t  ....  inable 
'J  4.)     Trial  (-ndcl.     lire  very  si| 


iimilar  to  .start.     103  lbs 


LINKER   A.SD   .\SH. 

I'i'ii  lbs.  clinkor. 
103  lbs.  asb. 


shcs  raked  frtj 


>i»  iush-pit. 
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If  'id 


"^'i:!:""''-'--''n.,M.,.,,,,,™,,,„^ 


38 


Time. 


^Vcight  of  coal 

firc(J. 


0.(XJ 

0.30 

10.  Ij 

10.30 

11.00. 

11.30 

11.40. 

12.00 

12.30 

12.50 
1.15 
1  35 

2.15 

2.30  . 

3.0t< 

3.35 

4.00 

4  25 

5.00 

5.30 

6.55 

6.15 
6.45 


Start  8  45a.n 


.DuririR 
intrrviil. 


2?3 
275 
202 
40 
104 
174 
32 
191 
100 
190 
207 
113 
232 
77 
178 
lfi3 
174 
120 
212 
93 
124 
140 
103 


Total. 


273 
548 
810 
850 
954 
1128 
1100 
1351 
1460 
16.50 
1857 
1970 
2202 
2279 
2457 
2620 
2794 
2914 
3126 
3219 
3343 
3483 
3586 


Time 
of 
f^amplinc 
flue 

BMCS.       I 


Compo.* 


.    sition  of  fli.,.  Base. 
by  volunu.,  p<.,-  i;%r 


C(^, 


Co 


8.50 

0.20 

9.50 

10.20 

10. -)0 

1 1   20 

11  .iO 
12.20 

12  50 
1 .  20 

1 .  r,t) 

2.20 
2.50 
3.20 
3.50 

4  20 
4 .  .50 

5  20 
5.55 
6.20 
6.35 


9-0 
8-!» 
13  0 
13-3 
11-5 
13  ..S 
10-2 
13-2 
10. 4 
90 
9-0 
9-4 
10-6 
6-5 
9-5 
8-0 
10-1 
91 
5-5 


fi-7 

o-d 

(i-4 

0.(1 

6-3 

0-0 

8-6 

0.(1 

4-9 

(Ml 

4-4 

0.(1 

a-li 

0.(1 

5() 

(1.(1 

0-0 

(»•(! 

«-5 

(I.ll 

8-1 

(Ml 

9.5 

O-ij 

8-2     ! 

0.1 

9.5 

(Ml 

80 

(1.(1 

12-4 

(1.(1 

9-1 

(|.|| 

10-2 

0.(1 

9-3 

(1.(1 

10-6 

0.(1 

14-5 

(I. II 

r. 

f  - 

1 

II 

hi!  ^  I 

t  -_ 

• 

U 

li. 

id 

Jil 
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OUtSKUVATIONS  MADK  DlHINd  ll<»IIJ:i{    IIM.VL  No.  'SH. 


fo 


0-0 

1)11 
(III 

(Ml 

II. II 

(Ml 

ll'd 

IMi 

O-d 

(Ml 

IMl 

(l-ll 

0.1 

(III 

(Ml 

(Ml 

(Ml 

(Ml 

(Ml 

(Ml 

(Ml 


Time. 


4.") 
nil 
!.•) 

:!ii 

.(HI. 

I.') 
:<ii 
4:) 
on 
1.") 

■M). 
4.". 
(Ill 
15 
311 

no 

30 

\r, 

on 

13 
3(1 
4.-) 
(K) 
15 
.3(1 
45 
00 
15 
30 
45 
00 
15 
30 
45 
00 
15 
30 
45 


Pteam 

pressure 

gauge. 

■ 
Temperatures 

! 

lbs. 

per 

sq.  in. 

Boiler 
room. 

Flue 
Hiuiva  at 
entrance 
to  flue. 

Feed 
Water. 

Draft  pretwurc'K, 

inches  of 

water. 


119 
123 
IJO 
IKi 

los 

103 
123 
122 
102 

no 

9S 
121 
123 
118 
121 
110 

9S 
123 
123 
120 

lis 

98 

lis 

120 
121 
123 
123 
117 
123 
123 
117 
113 
118 
100 
102 
120 
93 
123 
122 
114 
110 


115 


81 
81 
SI 
83 
81 
81 
79 
79 
SI 

s;i 

83 
83 
83 
81 
81 
93 
79 
79 
79 
79 
79 
79 
79 
79 
79 
79 
79 
79 
81 
79 
79 
79 
79 
79 
79 
83 
79 
79 
79 
79 


80-4 


.'.70 
■  <)9() 
.■..'.0 
1)70 
7,50 
570 
490 
470 
4.50 
(>10 
(ISO 
770 
1200 
070 
770 
()50 
4S0 
(120 
800 
710 
050 
520 
480 
480 
470 
510 
490 
480 
480 
(iOO 
540 
480 
400 
440 
440 
440 
410 
560 
550 
530 
520 


578 


02 -5 

(•.2-5 

02-5 

03 

03 

03 

(>3 

03 

(■>3-5 

03-5 

03-5 

03-5 

03-5 

03  •  5 
(il 
04 

04  •  5 
04-5 
04  •  5 
(-.4 -5 
:i4-5 
04-5 
04 
04 
04- 


04- 

M- 

04- 

04- 

r>4- 

04- 

64- 

04-5 

04-5 

04-5 

64-5 

645 

65 

65 

65 

65 


64 


In 

ash-pit. 


-•(II 

■01 

-•(II 

•  01 
-■01 

■01 
•01 
-01 
-01 
-•01 
-•01 
•01 

•  15 

•  01 
-  •OI 
-01 

■01 

-01 

-01 

■01 

-01 

■01 

■01 

■01 

■01 

■01 

■01 

•01 

■01 
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-■(;i 

■01 
■01 

■01 
•01 

■01 
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■23 
•24 
■  20 
•  22 
•2.3 
•24 
•24 
•23 
•24 


•  30 
•40 
•34 
■32 
•31 
•.30 
.34 
•.',4 
■  25 
•24 
•21 


■  25 
•24 
•24 
■24 
■25 
■25 
■23 
•23 
•23 
•22 
•23 
•20 
•22 
•21 
•21 
•20 


-•25 


Water 

apparently 

evaporated 

in 

interval. 

Ihs. 


•«90 

587 

500-5 

429-5 

532-5 

2.53-5 

450 

333-5 

209 

53(i 

230 

623 -J 

547-6 

473 

710 

475-5 

3165 

775 

652 

712 

590 

421-5 

452 

411 

515 

452 

442 

404 

400 

576 

459 

403 

486 

362 

279 

385 

334 

■^68 

542 

414 


18635  0   net 
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SUMMARY  OF  RESULTS. 

Made  on  B.  and  W.  Xo.  2  Boiler,  at  McGill  University. 

To  Determine  quality  of  Coal. 

Kind  of  Fuel-  Coal  No.  17.  Kind  of  Furnace — Fixed  bars,  30%  air  space. 

Method  of  Starting  and  Stopping  Tost — Alternate  (A.S.M.E.) 

Grate  Surface  (sq.  ft.) — 10-79.  Water  Heating  Surface  (sq.  ft.)— 639. 

Superheating  Surface  (sq.  ft.) — Nil. 
Baromi'cr  at  start— 29-48.  At  fiiiish— 20-61.  Mean— 29-55. 

Total  (Juantities. 

I.     Date  of  trial l,")/6/08 

J.     Duration  of  trial  (hours) Iq.q 

:i     Weight  of  coal  a.s  fired  (lbs.) 3586 

I.     Pcrccntiige  of  moisture  in  coal  as  fired  ('  (' ) 2-1 

,">.     Total  weight  of  dry  coal  fired  (lbs.) 35I  j 

(i.     Totiil  ii.-!h  ami  refuse  (lbs.) ;j99 

7.  IVrccntageof  ash  and  refuse  in  dry  coal  (',)(o)  from  analj.sos  1 3 -."6;  (b)  \veigiied.ll-4 

■S.     Tot.d  weight  of  combustible  consumed  from  aiialy.ses  (lbs.) 3042 

(t.  Tolal  weight  df  water  fed  to  the  boiler  corrected  for  difference  of  U-veJ  (lb.>  ) .      186.15 

10.  Equivalent  water  evaporated  into  dry  steam  from  actual  feed  water  tem- 

perature and  boiler  pressure  (lbs.) 18560 

11.  Equivalent  water  evaporated  into  dry  steam  from  and  at  212°  F.  (lbs.) 22190 

IIoVnLY   (JUANTITIES. 

Dry  coal  fired  per  hour  (lbs.) 35j 

Dry  coal  iier  .square  foot  of  grate  surface  per  hour  (lbs.) ^20-9 

Water  evai)orated  i)er  hour  corrected  for  quality  of  steam  (lbs.) .  '"l856 

Equivalent  evanoration  iier  hour  from  an<l  at  212°  F.  (lbs.) 2219 

Equivalent  evaporation  per  liour  from  and  at  212°  F.  per  square  foot  of  water 

healii'g  .surface  (lbs.) 3.47 

.VVERAHE  PllE.SSUnES,  Temperatukk.s,  Etc. 

Steam  pressure  by  gaugi'  (lbs.  /  sq.  in.) 115.0 

Temperatuie  of  feed  water  entering  boiler  (deg.  F.) '.'.'.'.....  .65-0 

Temperature  of  escaping  gases  from  boiler  fdcg.  F.) [  _  578 

I'ressure  of  draft  between  damper  and  ash-pit  (ins.  of  water) !o-24 

I'erei-ntagc  of  moisture  in  steam gQ 

House-Power. 
Horse-power  developed  (Item  15 ^- 345) 


^    1 


IJ. 
l.'i. 
It. 

111. 


17. 

IS. 


L':i. 

LM. 


30. 
.SI. 

:i 


:il. 


.04-2 
...  60 
.107 


BiilMers'  rated  horse-power. 

Pereculage  of  builders'  rated  horse-power  developed. 

EcoNOMir-  Kbsui.ts. 

Water  apparently  evaporated  under  .actual  conditions  per  lb.  coal  an  fireil 

(Item  O  +  lteiii  3) 5.2q 

lyiuivalcMt  eva[ioration  from  and  at  212°  F.  p<-r  lb.  coaj  .as  fired  (Item  11^-  Item  3)  fi"  17 
l.qiMva  ent  evaporation  from  and  at  212°  F.  per  lb.  of  dry  coal  (ll.-m  1 1  -f  Item  5)  6-32 
t(|iiiyalrnt  evafxiration  from  and  at  212°  F.  per  lb.  of  combustible  consumed 

(Item  11  -Hltem  8) y.gQ 

Efficiency. 
Calorific  value  of  drv  coal  per  lb.  (B.T.U.)  12470 

Calorific  value  of  the  combustible  per  lb.  (B.T.U.) I4I6O 

V     ''■''!'!''"''.\'  "f  l)oiler  (ba.sed  on  combustible  consume<i)  (<'; ) 49.8 

-.     Efheiency  of  boiler,  including  grate  (ba.-<ed  on  dry  coal)  O,' ) ... 49.0 


Flue  Gases. 


1  )ry  flue  gas  per  lb.  carbon  (from  gas  analyses)  (lbs.) 25-4 

l)ry  flue  gas  per  lb.  of  combustible  consumed  (from  gas  analyses)  (lim.)'.'. 20-3 

Utv  Hue  gius  per  lb.  dry  coal  (from  g;us  analyses)  (lbs.)              "  17-5 

1  roportion  of  heat  of  fuel  in  escaping  drv  flue  gases  (''i)  16.76 


63-21 


Ir 


i 


Mr  il 


322 
TRIAL  OF  B.  AND  W.  No.  2  BOIL.rR  WITH  COAL  No.  21 M. 

Date— June  T2,  l!)()S. 

Trial  Xunihcr— C!  C  T  41 

"M.SERV.VTIO.N8  OF  (IKXKK.VL  (ONDITIOXS. 


Tim, 
7.40 
8.3r. 
8  50 

12.40 
5.40 

6  35 


Tw:i;;a";r'"''''"'"'^"'''^^''''''-'^'M. 

l^JnM^ioan:,^ •^  Al:;;,u'K?';?ii'° '-=>k  "P  with  rake  from  ,imc  ,„  Hmo 

rri:^-;:-:C^t,  'J,!. '" " -''-^-       ' '""''  '^^"'" ""'  "•"  ^""'  ^^''""'■- 

''  "■o^l"L';';^ii;.  t^S ■  ,„J/;;'^i  ^^^^  <o  a-lvamaK..  on  a  shaking  «rato      Thn 
pr-^vont  coking.  '         "  '"  '"'<=<^'»''"y  'o  ooca.s,onall.v  rak.-  thr  fire  a  litll'.  to 

Ci.i.vKKii  \\n  Ash. 

-'i;i  Ih.s.  cliiik.T. 
!>-'  llw.  a.sli. 


^mnOFJ^,^  CONSUMED  DUIUXG  BOILER  TRIAL  No.  4, 


Time. 


Weight  of  coal 
firod. 


During 

intcrvnl. 


Total. 


Time 

of 

sampling 

flue 

gases. 


Composition  of  flue  gases 
by  volume,  per  cent. 


CO, 


9.05 

9.35 

10.05 

10.35 

11.05 

1 1  35 
12.00 

12  30 
1.00 
l.Ki 
1.45 
2.20 
2.50 

3.20 

3.55 

4.25 

4.55 

5.25 

5.30 


Xtart  S  .35  a.m. 


6.35. 


200 

200 

144 

134 

170 

004 

154 

7.'),S 

107 

S05 

130 

1001 

124 

1125 

lOS 

1233 

130 

1300 

lO't 

147S 

10! 

l(i3<) 

1!»N 

1.S37 

1 25 

lOOJ 

130 

20il.S 

133 

2231 

180 

2411 

00 

2477 

134 

2611 

163 

2774 

58 

2S32 

s..-,o 

7-9 

9.20 

11-2 

9, 50 

SO 

10.20 

O-T 

10.50   1   7-S 

11  20 

S-1 

1 1 .  50 

S-O 

12.20 

S-6 

12.40 

9-4 

1  10 

9-3 

1  40      !).(! 

2.10      0.2 

2  40 

8-3 

3  10 

10- 0 

3.40 

101 

4.10 

9-7 

4.40 

9-2 

5.10 

8-5 

5  40 

7-9 

G.IO 

7-3 

o, 


10  s 
70 
111 
10-7 
11-2 
10-3 
10-2 
11-3 

o-o 

8-8 
9-3 
94 
9-7 
S.« 
8-0 
8.0 
9-9 

108 

12-2 

12-4 


8-9 


10-1 


CO 


0.(i 
(17 
o-.-. 
(I-.") 
lit 

ll'!l 
M) 

(Ml 

fl  4 
I'll 
0  I 
1-3 
Mi 

|l-!l 

d-y 

0-2 
()•! 
(M 

n-7 
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OaSEUVATIONS  MADE  DURING  BOILER  TIUAL  No. 


41 


Time. 


s.sr. 

S.oO. 
0  ().'). 
II  -JO 

!i,r>, 

10. (15, 
1(1  2(1. 
10  .'!."). 

10  M). 

11  ()."). 

11  JO 

ii.:i."). 

11.50.. 
12.05.. 
]■-'  L'O. 

12  :!5.  . 
12  .•0   . 

1,05. . 
1 
1 
1 


20 

;i5 

50 
05. 
20. 


2  5(i. 

.'i  (15 

;i  20. 

'■'  15 

;i  .Ml 

4.05, 


4  20, 
4  :!5, 

4  50 
5,05 

5  20 
5  ;i5, 
5  50 
(i  05 
(1  20 
(i,:i5 


iSttaiii 

pressure 

Raugc. 


Ibf. 

per 

aq.  in. 


OS 
100 
104 
1(X) 
100 
105 

08 
12 
11- 
114 
lOH 
lOO 
122 
118 
120 
ll.i 
113 
9.5 
121 
121 
120 
120 
120 
12.3 
115 
122 
120 
111 
110 

ur> 

121 

123 

123 

123 
1,3 

U7 
117 
00 
120 
116 
122 


1140 


Temperatures 
°F. 


Flue 

Boiler 

cases  at 

Feed 

room. 

entrance 
t'l  Am.'. 

Water. 

79 
7S 
77 
77 
77 
70 
SO 

so 
so 

70 
77 


78 
75 
76 

77 
81 


78 

70 

79 

81 

81 

SI 

81 

81 

81 

81 

82 

81 

SI 

81 

81 

81 

70 

03 

so 
so 
so 


70-5 


.■iOO 

025 

670 

725 

005 

.585 

575 

580 

.570 

570 

590 

500 

(iOO 

500 

550 

535 

530 

5S5 

710 

700 

575 

570 

620 

590 

5.SO 

(i30 

590 

600 

615 

570 

570 

5.50 

560 

580 

550 

570 

535 

490 

5(iO 

030 

7'.^ 


64-5 
64-5 
04-5 
64.5 
04-5 

64  •  5 
64-5 
04-5 
64-5 
64-5 
04-5 
04-5 
65 
05 
t)5 

6.5  •  5 
65-5 

65  5 
05-5 
05  5 
65-5 
65 
05 

60-5 
»)6-5 
(i6-5 
66-5 
(iOo 
07 
67 
07 
07 
07 
67 

67-5 
07-5 
67-5 
67-5 
67-5 
67  ■  5 
67-5 


503 


05-9 


Draft  preasures, 

incK'^B  of 

water. 


In 

ash-pit. 


-03 

-■03 
-•113 
-■03 
-■113 
-03 
-■03 
•  03 
-■03 
-•03 
-•03 
-■03 
-■03 
-■03 
-  ■  03 
-■03 
-■03 
-113 
-■03 
-■03 

■  03 
-■03 

■03 

-■03 

■03 

■  03 

■  03 
■03 
■03 
■03 
■03 
■03 
■03 
■03 

■  03 
■03 
■03 
■03 
■03 
■03 
•03 


•03 


At 
entrance 
to  flue. 


•23 
•  20 
■26 
■  25 
•25 
■25 
■25 


■  28 

■2S 

■24 

•24 

■24 

24 

24 

•24 

•24 

■24 

•24 

24 

24 

■24 

■24 

■20 

■  20 

■20 


24 
■24 
26 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


o 


470 

573 

002 

044 

475 

447  5 

372 

474 

397 

480-5 

474-5 

399-5 

420 

414-5 

423 

.368.5 

335 

314 

.574 

480  5 

521 

390-5 

.547 

534  5 

424 

520 

464 

4()3-5 

402 

484-5 

,371 

390 

40S 

412 

422 

340 

308-5 

115-5 

434 

421 


17,(329  net 
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SUMMARY  OF  OBSERVATIONS 

Date — June  2'   190S  Rni        a 

Commcnced-8.35  a.m.         Sd-C  "„  Z'  ''°-  '^        t'  =^''-f="'  l"-vor«ity. 

"oo  p.m.  Duration— 000  minx. 

1.     M,'tho.l  of  stoking  Oeneral. 

;■     r '"'!.;'.f  '''■^fV Hand-spreading  on  alternate  .si.l, . 

o.     1-ire  fleaned 7  •in  „ . 

7.40  a.m.,  12.40  p.m.;5  40  p.;;;: 

Fuel. 

'■     '""'  °'  ''°''' I,^°;,2>  M-Wellington  Colliery  Co..  Cru.Wr 

r.     ■^nalysi.  of  dry  eoal  by  weight  (C,).     ''""■     "^"-V^^l'    "^Tr  ^"^'1 

J:ps^^tM^^i^l5--^^-HB:::::::::::t^-^"^o,=s.,^A^^ 

10.     \\eight  of  eoal  fire,]  (IKs.)        ' 

13.  Weight  of  ash  (lbs.) ....'.■.■.'.■.'...;. ..■.■.■....  2i:{ 

Air  and  Flue  G.tg. 

14.  Air  pmssure  under  fire  (inehrs  of  water) 

10  '.  «f'7'<^  fire        ••  ■■      '■ -0,0! 

,,       .  at  dumper         "  ••  -o    •> 

u.     Amount  of  damp.T  opening.  -o.'^ 

10.  J^Z;::r:^!,^':^'''^^<>-^^'^^i::^^  va.,;;: 

20.     -^-'^"-f  <'ry  flue  gasby  volume  •,^o;CO,  =  S.o;o,  =  10.,a>  =  o:;:x  =  S 

Water  and  Steam. 
oo      T^^P'-rature  of  feed  water  (°F  ) 

i  ^i^^-^i^^^^^Tix:^"--^^^     ■■■■■■■■'■■,  .r^.^; 

2,      "«''f '.'■vol  in  gauge  at  finish  (inehes) T 

2<.     Barometer  reading  (inches)   .^^•'"•' ILt 

29      TemTe^a^ure  ij;'".,?'°""'r''^  ''>'  f^'^'^'dh^^  por  sq.  in) -"• " 

'imperaiure  in  sleam  calorimeter  (°F  )  !•'  'I 

L'!HI-7 


Th'.      I  Notes. 

Pro,i„,a.«  analysis  of  dry  co..  by  weight  %  \vZi,Tt['u.,. !  i : ; . . ;  HI 

'•^^^ 22  0 
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12. 

in. 

14. 
15. 
IG. 


17. 
18. 
1(». 
20. 
21. 


22. 

■is! 

24. 


26. 
27. 

28. 


20. 
30. 
31. 
32. 


33. 
34. 
35. 
36. 


SUMMARY  OF  111C8ULT8. 

Made  on  B.  ami  W.  No.  2  Boiler,  at  McGill  UniverHity. 

To  Determine  quality  of  Coal. 

Kind  of  Fuel— No.  21  M.  Kind  of  Fum..e— Fixed  bars,  30', 1  air  space. 

Mrthod  of  Starting  and  Stopping  Tost— Alternale  (A.H.M.K.) 

Grate  Surface  (»q.  ft.)— 16-79.  Wutcr  Heating  Surface  (8q.  ft.)— 639. 

SuiHThculing  Surface  ((tq.  ft.)— Nil. 
Darometer  at  start— 28-83.  At  finish— 29-72.  Mian— 29-77, 

Total  Quantities. 

Date  of  trial 22  6  08 

Duration  of  trial  (hours) '.'...........'  i().o 

Weight  of  coal  a«  fired  (lbs.) '.'.'.'.'..'... 283'' 

IVrccntago  of  moisture  in  coal  a.i  fired  (%) '     j 

Total  weight  of  dry  coal  fired  (lbs.) n^^^ 

Total  ash  and  refuse  (lbs.) ''AQ^ 

Percentage  of  a^h  and  refuse  in  dry  coal  (%)  (a)  from  analyses  13-9;  (h)  weighed  io-8 

Total  weight  of  combustible  consumed,  from  analyses  (lbs.) ''414 

Total  weight  of  water  fed  to  the  boiler,  corrected  for  difference  of  le\ei  (lbs  )  17029 
Kquivalent   water    evaporated    into    dry  steam    from    actual    fi-'  '    water 

tcini)erature  and  boiler  pressure  (lbs.) 17355 

Equivalent  water  evaporated  into  dry  steam  from  and  at  212°  f]  (lbs.) .  .      .  .20980 

HouBLT  Quantities. 

Dry  coal  fired  per  hour  (lbs.) .jgg 

Dry  coal  per  square  foot  of  grate  suriiace  per  hour  (lbs.) \('.-j 

Water  evaporated  p<T  hour  corrected  for  quality  of  steam  (lbs.) 1755 

F.quivalent  evaporation  per  hour  from  and  at  212°  F.  (lbs.) 2098 

Equivalent  evaporation  per  hour  from  and  at  212°  F.  per  square  foot  of  water 

heating  surface  (lbs.) 3.05 

Average  Pressures,  Temperatures,  Etc. 

Steam  pressure  by  gauge  (lbs.  /  sq.  in.) j  j4 

Temperature  of  fi-cd  water  entering  boiler  (deg.  F.) 65'9 

Temperature  of  escaping  gases  from  boiler  (deg.  F.) 593 

1'ri's.sure  of  draft  between  damper  and  ash-pit  (ina.  of  water) o.'>o 

Per<-i'ntage  of  moisture  in  steam 0.5' 

Horse-Power. 

Horse-power  developed  (Item  15-1-34}) gO-S 

Builders'  rated  horse-power gQ 

Percentage  of  builders'  rated  horse-power  developed .\Q\ 

Economic  Results. 

Water  apparently  evaporated  under  actual  conditions  per  lb.  toal    w  fired 

(Item9^Item3) g.r>3 

Equivalent  evaporation  from  and  at  2 1 2°  F.  per  lb.  coal  as  firc<l  (Iteni  1 1 '-  It  em  3)  7  -  4 1 
Equivalent  evaporation  from  and  at  212°  F.  per  lb.  of  dry  coal  (item  1 1  ■^  Item  5)  7  ■  48 
t.quiyalent  evaporation  from  and  at  212°  F.  per  lb.  of  combustible  consumed 

(Item  11 -H Item  8) g.gg 

ErnciENCT. 

Calorific  value  of  dry  coal  per  lb.  (B.T.U.) 1 3010 

Calorific  value  of  the  combustible  per  lb.  (B.T.U.) 14800 

Efficiency  of  boiler  (based  on  combustible  consumed)  (%j ...    5g.7 

Efficiency  of  boiler,  including  grate  (based  on  dry  coal)  (%) ...^5-% 

Fi.rB  Gases. 

Dry  flue  gas  per  lb.  carbon  (from  gas  analyses)  (lbs.) 25-9 

.]  "  of  combustible  consumed  (from  gas  analvses)  (ibs.)  22-1 

„       _^.        ,",         dry  coal  (from  gas  analyses)  (lbs.) ." 19.0 

rroportion  of  heat  of  fuel  in  escaping  dry  flue  gases  (%)  '  is-O 
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"'"  "''  '•  "">  "■  »••  »  BOttER  WITH  COAL  K.   j„  , 

Trial  .\ini(„.r_(j  (■  •■.   , , 

'*■•"'""•"""■ »''»'H y  „,.„,,„.  v^°';'-,  . 

[|  TX:t;;:!." ""'<--'p«i-.x......M  ...,.  ..„., ,,.,,,^ 

■'-I'     '  "111  I'.ikrs  ciin^iiN.rilil.-    i.  1 
..«.     Iir    krmal,..,,,    r,„,r,hM.k-.  "' 

<'lINKKU    AM)    Ash. 

l'i'»    llw.  -linlver. 
';il     lb.H.  asli. 


-^s:iL:i2i!Li::i™''  '■^•■"-'•■«  b".le«  „,.,  ^.. ,, 


Time. 


Start  S. 35  a.ni 

g.L'o        I'-'S 

10  00    136 

11.00  '-^^ 

11.35. ,.:::::: ":} 

12.30   ,        1S5 

12.  I.-,.... '« 

l.Ij  9" 

14.-; 130 

3.1/;.  .:::::: ^fji 

3.45 f-i 

4.15  '**' 

4.25; !'«» 

4.55..:;:::: Sr, 

5;4"o;; i^o 

fi.  !(l        !  '» 


Composiiion  of  flue  gage^ 
by  volume,  per  c."t 


152 

2SS 
4f»9 
«4(i 
740 
X53 
1038 
1114 
1204 
1334 
1464 
1566 
1717 
1944 
2131 
2231 
2273 
2423 
2563 
2641 
2759 
2S27 


8.40 
9.10 
!».40 
10.10 
10.40 
11  10 
11.40 
12.10 
12.45 
1.10 
1.40 
2  10 
2.40 
3.10 
3.40 
4.10 
4.40 

5  10 
5.40 
6.10 

6  15 


CO, 


8-6 
12-4 
10- 1 
10  0 
10-9 
12-6 
7  1 
11-8 
9-8 
8-2 
9-5 

12-2 

10-4 
9-9 
90 
9-2 

10-5 

11-0 

10-8 
■1 

60 


O, 


90 
60 
70 


13-4 
6-4 
90 

10  8 

101 
51 
8-4 
8 . 5 

111 

10-5 

8-2 

8.(1 

70 

12-5    ; 
13  8 


CO 


M 

I  () 
I  .i 
I  :i 

V    I 

-'  1 
II. II 
I  .' 

I  .' 
II. i» 

II  i; 
I  :, 
II .") 

I)  s 

:i.i) 
II. I) 
II. II 
11  :i 
I.I) 
(i.(( 

(l-U 
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ORSKUVATIONS  MADK  l„  |„N,i  ,„„I,h:K  TIMAL  No     II. 

I 


Time. 


»..">(  I. 

lt.(KV 

!).;r.. 

|().(l.V 

111  :■(». 
Ki.ri. 

111. Ml, 
11  llj 
11. Jl) 

11  :).■) 

11  .'ill 
iL'.ii:. 

12  -.'O 

12  a:,.  . 

i:'..")0  . 

1.(15, 

1  :'(! 
i.:t.v 
1.5(1  . 

2  (15  . 
2.1>()  , 
2..S5. 
2. 50, . 
3.(15  . 
.'i.l'll 
.•{.:i5 
.■i..'.(l.. 

4  (15  . 
4  20 
4  .35  . 

4  .-.O 
5.05. . 
5.20.. 

5  .V) 
5.."iO.  . 
(>  (15 
(1.20.  . 
(i..35   . 


Stcum  I 
prcNiiirc  I  TcmroraturcM 


Draft  preHaurcii, 


Wlltll 


IbH. 

per         Boiler 
■q.  in.      room. 


12(1 

nil 

ll^ 

no 
i2;i 

121 
114 
110 
117 

I2:j 

ll.S 
120 
12 1 
123 
Il(> 

lis 

03 
OS 
122 
HH 
110 
111 
123 
121 
123 
115 
10.S 
112 
123 

lis 
lis 

123 

lis 

103 

Its 

110 
92 
110 
114 
115 
112 

llo-T 


.H5 
S5 
S5 

S5 
S5 

S7 

H7 

so 

Mi 
SO 
S(i 

S7 
S5 

S5 
S5 
K7 
SS 
S5 
S5 
S5 
S5 
S5 
So 

s;, 

S5 

S7 
87 
S7 
S7 
S7 
S7 
S7 
S5 
S5 
85 
85 
SO 
85 
85 
S5 
85 


80-0 


riiic 

KuwoH  at 
cntranrc 

to  fllll'. 


4S() 

51(1 

5.50 

550 

550 

5S(I 

(i(HI 

.5(15 

(KM) 

(i05 

(i05 

720 

(130 

(>3() 

030 

015 

5(NI 

020 

(iSO 

085 

045 

705 

710 

(iSO 

(i(U) 

710 

615 

(iOO 

740 

070 

(130 

710 

070 

(125 

fiOO 

010 

580 

050 

650 

OOO 

050 


Ft-ed  In 

Water,    twh-pit. 


67 
67 
67 

07 

67 

6/" 

67 

67-5 

67-5 

67-5 

67-5 

07-5 

(>'■•> 

70-5 

07-5 

67.5 

67-5 

67 -5 

67-5 

67  •  5 

07  ■  5 

67-5 

67-5 

08 

68 

68 

68 

68.5 

68. 5 

68-5 

60 

60 

69 

60 -5 

60-5 

09 

69 

09 

60 

69 

69 


-■03 
-•03 
-03 
-•03 
-03 

-  ■  03 
-•(13 

-  (13 
-03 

-  (»3 

-  ■  03 
-•03 
-•03 

-  03 

-  •  (1.3 
-■03 
-■(13 
-■03 

■03 
■  03 
■03 
■  •  03 
•03 
•03 
■03 
•  03 
•03 
■03 
■03 
■03 
■03 
■03 
•03 
•03 
•03 
•03 
•03 
•03 
■03 
•03 
■03 


Water 
apparently 
<'vu|Hjratea 
in 
At  interval, 

cntranrc         Ibg. 
to  flue. 


-•20 
-•28 
-•28 

-  .30 
-■30 

-  .10 
-■.•!(» 

-  ■.30 
-■,3(1 
-■3(1 
-■.30 
-•32 
-•30 

-  •  32 

-  •  32 

-  •  30 
•  ■  25 
■■•30 

■30 
■30 
-.32 

■  32 

■  32 

■  32 
•32 
•32 
•30 
•32 
•32 
•32 
•28 
•30 
•30 

28 
•28 
•30 
•28 
•30 
•30 
•.30 
•,30 


629 


68-0 


-03 


-•30 
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435 

.506 

361 

4S2^5 

4!H)^5 

35(1 

4(11  5 

382  5 

374  5 

4S4 

452 

413 

519-5 

5125 

523 

342 

291  5 

4T.i 

5;,9 

.'.V3^: 

4!I3 

602 

513 

531-5 

537 

483 

449 

582  5 

413 

522 

472 

501 

44  05 

423 

390 

.371  5 

309  5 

452 

478  •a 
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I. 
2. 
3. 
4. 
5. 


HlMMAKv  Oh-  oasKKv  ATIONH. 


t'omniencpil— 8.35  Bin, 


At  .Mrdjll  Iniv.THity 
JJiirntmii-  (HM)  initio. 


M.th,HlofH.„|<inK  'it^^tHAi. 

Kin<l  of  draft 

Jin-  I'li'uiKiil 


Hari,|.»|,r.u.liiiK„„„||,.ni,,(,. 


•'aniiiK 


''"'""■""Klilyil.ttn.Ml  May." 
'  3()oin..  IJ.Wpn,.  5  ;),',' 


Kind  of  coal /<'<)iil  221 


7. 
H. 
9. „„m 

'3-     Height  of  ash  (IbH.)...,. 


M-  Mine-.  I  ami 


"eiBht  of  roal  fir,-l  /ii.„  ,     ' ' ' 


■rCf).' 


10 


t  .  5  '  ' 


i   I 


..  ..                                           '^'«  *>•"  ^'L^E  Cam. 

IS.-  ^"  "^r""""- ::^f  fi'o  (ind.o«  of  Hal.r) . , 

18  ,.  above  firp       ■•  ••        '  _,, 

17  .                    at  daniper      "           •• 

7.     Amount  of  damiKToponinB  Knli 

{«:  F'ue•?;^^i.^^yJj^■''•'^ou«e  (^i^'^:''":':'''  "^'"'"  * "-"  ■■^■'"  ""■•■ «.  :>  -o ;:, 

^.  ^-'--'<'^«-.a«'>y  volume  (^);:eO,-o:,o.=«.;c-0.o..    v     Jf 


21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 


Temi 


Water  and  Steam. 


I  empcrature  of  feed  water  (°F  ) 
Hteam  procure  by  gauge  (lb  " 


Pressure  in  stc: 


included  above 
porsq.  in.) 


(lbs.). 


Temperatu,^^n.:^tS.r;^.;''^-,':^'^'''-) 


isiri 

"!  'I 
*'  1-1 

II 

ii.v: 

."M,r 

i.vi 

2'n 


Notes. 


A  h  «ote«. 

Proumate  >n>lv.:.  »r  .J .....  .  fFJKpil  f<«rk«»  ..    . 
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SUMMARY  OF  IlESULTS 
MaJ.  on  B.  a,,  W  Xo.  2  Uoil.r,  a,  McGiU  Univrsitv 
Kiiiil  of  Fuel— No.  L'.'l  M  ,-•    ,    ,  ,. 

Mothod  of  Starting  an,.  Stopping  Te.t-AUernL.^TA'^'^^t^r' '""'  '''"  '"  '"''''■ 
( .rato  Surface  (sq.  ft.)-10. 79  u'  .  ^'^,'^-^^'-.'-) 

S„p..,.)K.a,i„g  Surface  fsn  fn'  xT""^  '^"'''"^'  ^■'''-  '''^-^'^O- 
Marornclrr  at  start-:.'!).  OS  1,  f      l^!^'''^- 

At  t,„,sh-i.9..iG.  Mean-oo.g; 

1.     Date  of  trial T-^al  Qf.„„.,,. 
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■;.     Weight  of  coal  as  fircl  (Il.s.) ioloo 
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-.     Dry  coal  fired  per  hour  (Ib.s.) 

!•>     Kq.uvalent  evaporation  per  hour  fr,    ,",1  .' .,-,'.;«  ,   '  '"'•^■'      '    , L'KO 
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0-4 

.,.,       „  noiLSE-PoWER. 

-•  .     Builders'  rated  horse-power ^' 62.6 

- 1      1  ercentage  of  builders^  rated  horsepower  '  .veloped «<• 

'      104 

.,.     .,,  Economic  Results 

::     !''teTl"t^LT™*'''^  """"  -•-  -""'"^ions  per  lb.  coa,  a.  fired 

^    p^P  ^:S|-  [r  T'^-^J^  .-  ».:  0...  asfir..d  (Item  1  ,.,,.„  3)  tt^ 

-'S.    Equivalent  eva^ration  fron        .  at  212=  p'^'n .'  'ih^  ''^  ^""l'  ^".^.'"  '1  -Item  5   f -89 

(Item  n-r-Item  8) ".  ^  '  ''"^  '"•  °f  combustible  con.sumed 

8.95 

nn     p  1    -c  Efficiency. 

SiiSlF^s^i^K'fe.. "« 

o,     r,     .  Ei-UE  Gases. 

^^-    Dry  flue  gas_  per  lb.  carbon  (from  ga.s  ,analy.=e.)  (lbs  ) 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  COAL  No.  EX.  234. 


Pati— March  I,  1010 


Triiil  Nuiiibrr— Ci.t'.T.  71. 
OBSKKVATIONS  Or  CiKNEKAL  (■()\I)ITIUNS. 


Notes. 


Cial  in  (airly  small  hard  piecoii,  some  ilust  anil  din 
(irati-  rousittU'ii  of  fixud  burs  with    J*  air  spaci'. 


Tin;  l)low-.,/T    was    r^iamincd  arj  found   light. 


Ti..iO. 


S.3.') 


s 

jo 

10 

1(1 

11 

1(1 

11 

■-'() 

r.' 

(K) 

12 

45 

1 

■td 

2 

111 

■) 

;io 

.i « 

4 

L'.i 

4.'. 


0  ;i.") 


.\  banked  fire  wa,-4  broken  out. 

Tin'  eloancd  and  made  up  with  No.  Kx    ""SI  .■(!  il 

'^'stram  ho*r  '''''""''''  ''"■'''"'"  '''*^'  """'  ""'  '""""  ^"~f"^''  '"••^''  'h'T.'  b.ing  no 
Trial  .'ffartol.     Firo  ahout  3"  thiek,  half  burnt  throuRh,  fair  amount  of  tlame 

Fire  about  .Sj'  thick,  black  sn.oke  emit'-d 
Fire  about  5'  thick,  ccnsislinc  of  ab.,ut  J'of  dirt  and  .3'  of  fire 
l;ire  about  8    thick,  eonsi.sting  of  about  5"  of  dirt  and  .T  of  fin' 
•  irill  open  a  httlc. 
drill  closed. 

Large  amount  of  dirt.     Forced  'rauclil  used 
to  12.51.     Fire  cleaned.     Clink.,  remove.!  in  large  plastic  and  porous  pieces      It 
'^Zl^J^  •  '  '■"■'■  '^""'''~  ••'  <■'-"•     cCM'n[;;"u:e  ou 

Put  steam  on  under  bars. 
Slicc<l  fire.     Clinker  not  clicking  to  bars 
Sliced  fire.     Removed  11  lbs.  of  clinker 
Sliced  fire.     Removed  10  lbs.  of  clinker. 
Put  fan  on. 

^  '"'T^'Jr-  .  .V""^■^ '•"""'■••'<' ">""■.•  ea..il.v  than  before,  owing  to  .steam      Fan 
stopped  while  (leaning.  "         oii."".      ran 

Finishea  trial.     Fire  as  ut  start.     S4  lbs.  of  ash  were  raked  from  beneath  the  grate. 

("linker  .\nd  Ash. 

427  lbs.  clinker. 
84  lbs,  ash. 
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Time. 


^'eight  of  coal 
fired. 


Durinj; 

•Stirl  M^- '  '"'"val. 

..'^'-"i  >i  .J.>  ii.iii.  

!»  14.  IW 

9.2."i                                     i  J'w 

!).5-)       '  14.1 

U)>-,         I7-1 

10.45  1-1<) 

11.10   .      i  15,-) 

11.40...  1"-' 

12  45       !  103 

12. .W..    :  !»3 

1.20  "3 

1   50        I  '02 

2.25.        I  -'"•'> 

2.55.    I  '00 

3  20.        ;  '"2 

3..-,0       I  101 

4.10.          '  '05 

4.45         i  '03 

5.15        !  '"" 

5.45...' i  '04 

6.00..  05 

6.20                                     (  "»- 

6.35                                   ,  I'H 


Total. 
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335 
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1 72(1 
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2505 
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of 
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0.45 
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1 1  45 
12.15 
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1.15 

1  .50 

2  15 

2  45 

3  15 
3.50 

4  15 

4  45 
5.15 

5  40 
0  10 


t"oni,H,«Jtion  of  flue  ui 
by  volume,  per  cent 
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CO, 
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6  3 
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4.8 
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81 
71 
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1  .VI 
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2  M 
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4  :i.-p 

4  .-O 
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5  JO 
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(i  JO 
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Steam 
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lbs. 
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sq,  ■ 
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111) 
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120 

115 
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11.-. 
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117 
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Temperatures 
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•;(i 

ti3 
03 
•12 
02 
03 
03 
01 
02 
01 
00 
01 
01 
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01 
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03 
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.■>!! 
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00 
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S2 
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'entrance 
to  flrip. 
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341) 
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32S 
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,-.00 
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Water. 
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3!) 

40 

3!) 
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-  -02 
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1.'. 

11. 
1.5. 

i(i. 


17. 

IS. 

in. 

L'O. 
21. 


.'I. 

28. 


■-Ml. 
30. 

:il, 

32. 


SUMMARY  OF  UESULTS. 

Made  on  B.  and  W.  \o.  2  Boiler,  at  McGill  University. 

To  Determine  quality  of  Coal. 

Kind  of  Fuel— Ex.  234.  Kind  of  Furnace-Fixed  bars,  30%  air  space. 

Method  of  Starting  and  Stopping  Test— Alternate  (A.S.M.E.) 

(Irate  Surface  (sq.  ft.)— 16-79.  Water  Heating  Surface  (sq.  ft.)— 639. 

Superheating  Surface  (sq.  ft.)— Nil. 
Barometer  at  start— 29  -7.  At  finish— 29  •  6.  Mean— 29  •  65. 

Total  Quantities. 

Date  of  trial 1/3/10 

Duration  of  trial  (hours) in  nn 

Weight  of  coal  as  fired  (lbs.) 34Q2 

PcrccntaRc  of  moisture  in  coal  aa  firol  ('  ^ ) 5.3 

Total  weight  of  dry  coal  fired  (.lbs.) 3902 

Total  ash  and  refuse  (lbs.) g.. 

Percentage  of  ash  and  refuse  in  dry  coal  ( % )  (a)  from  analy-ses  23  •  0 ;  (6)  weighed  is  •  86 
lotal  weight  of  combustible  consumed,  from  analyses  (lbs.)  2481 

Total  weight  of  water  fed  to  the  boiler,  corrected  for  difference  of  ieveVdbM  )'  '  i6604 
hqiiivalcnt  water  evaporated  into  dry  .steam  from  actual  feed  water 

temiK-rature  and  boiler  pressure  (lbs.) 16460 

Equivalent  water  evaporated  into  dry  steam  from  and  at  212°  f!  (lbs.).  . .    .  .20110 

Houhly  Quantities. 

Dry  coal  fired  per  hour  (lbs.) ooo 

Drycoalpersquarefoot  of  grate  surface  per  hour  (ibs.)... 19.2 

\\  alcr  evaporated  per  hour  corrected  for  quality  of  steam  (ibs.) '  J46 

hqiiivalent  evaporation  per  hour  from  and  at  212°  F.  (lbs  )  2OII 

l/iuivalent  evaporation  per  hour  from  and  at  2 '2"  E.  per  square  foot  of  water'  ' 
heating  surface  (lbs.) 3.5 

Average  Pressuues,  Tempei{.\tures,  Etc. 

Steam  pres.sure  by  gauge    lbs.  /  sq.  in.) 214-7 

Temperature  of  feed  water  entering  boiler  (deg.  F.) .  .  .  39.4 

Temperature  of  escaping  gases  from  boiler  (deg.  F.).  .  .    374-0 

1  ressnrc  of  draft  between  damper  and  ash-pit  (ins.  of  water)     0-15 

1  ereentage  of  moisture  in  steam I .  j 

H0R8E-P0WEK. 

Hors(-[)ower  developed  (Item  15-h34J)  co  •> 

liuilders'  rated  horse-power ^'q 

Percentage  of  builders'^ rated  horse-power  developed .  .  .  '  .97.2 

Economic  Re.sdlts. 

Water  apparently  evaporated  under  actual  conditions  per  lb.  coal  as  fired 

( Item  i)  -r  Item  3) 4  SS 

Fomv';!™!  f^''P°^a'!°nf/"'n  ""<> '''  -'12°  F.  iK-r  lb.  coal  asfircl  (Item  ll-Item  3)  5'92 
Fn  v!^  1  ''"'•"■""V.""  f''"'"  a"<l '-It  '-'1^°  t  •  V^r  lb.  of  dry  coal  (Item  1 1  H-ltem  5  6-25 
^    W,^    ,";T'''"^?°  f™*"  """^  '■'^  212°  F.  per  lb.  of  combustible  consumed 

(Item  11 -i- Item  8) 0  ,. 

Efficiency. 

Calorific  value  of  dry  coal  per  lb.  (ii.T.U.) .  .  1 

I  alorihc  value  of  the  combustible  ner  lb.  f  RT.TT  ^  1 

r.tiicieney 
Efficiency 


33. 
34. 
35. 


!,■«■  ■  ,  L  v,  -"' fonibustible  per  lb.  (B.T.U.) ....'....". 13620 

Efficiency  of  boiler  (base<l  on  combustible  consuined)  {%)  5?  5 

ency  of  boiler,  including  grate  (based  on  dry  coal)  (%)'. '.'.'.'.'.'.'.'.'.'.'.'..  ...'^.2 

Flub  Gases. 

Dr>'  tlw  ga<!  per  lb.  carbon  (from  gas  analyses)  (lbs.) 31 .5 

°f  combustible  consumed  (from  gas  analyses)  (lbs.) 

36     Pmiv,rti„„  „f  I,    .    ?'y<;oa' as  fired  (from  gas  analyses)  (lbs.) 

•JO.    Proportion  of  heat  of  fuel  in  escaping  dry  flue  gases  (%)  

83-22  
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TRIAL  OF  B.  AWD  W.  No.  2  BOILER  WITH  GEORGES  CREEK 
RUN  OF  MINE  COAL. 

Date— June  20,  1907.  Trial  Number— G.C.T,  1. 

OBSERVATIONS  OF  GENERAL  CONDITIONS. 


Weather  still  aou  overcast,  clearinK  at  noon. 


Notes. 

B.  and  W.  No.  1  boiler  cold. 


Tubes  cleaned  before  trial. 


Time. 

18/9/07 

20/6/07 

10.45 

12  34 

1.25 

2  15 

2.25 

3  21 

4  .12 

.'■.  .'12 

s.an 

8,45 

8,50 

Fire  lighted  and  banked  2.00  p.m. 

Fire  broken  out  7 ,  00  a.m. 

Start.    Fire  thin  at  front  to  12'  at  back,  flaming  slightly. 

Fire  sliced. 

Fire  sliced. 

B.  and  W.  No.  1  boiler  fire  lighted. 

Fire  sliced. 

Fire  sliced.     13  lbs.  clinker  removed. 

Fire  sliced.     8  lb.s.  of  clinker  removed. 

Fire  cleaned.     40  lbs.  of  clinker  remove<l. 

Fire  thoroughly  cleaned.     75  lbs.  of  clinker  removed. 

85  lbs.  of  ashes  rain  .i  from  ush-pit. 

Trial  stopped. 


Clinker  and  Ash. 


13G 

85 


lbs.  cUnkcr. 
lbs.  lush. 


RECORD  OF  COAL  CONSUMED   DURING   BOILER  TRIAL  No    1. 


Time. 


Weight  of  coal 
fired. 


Start  10.45  a.m. 

11.21 

11-50 

12.45 

1.04 

1.32 

1.54 

2  41) 

3.02 

3.;m 

4  13 

5  m 

5   13 

(i.lll) 

C.27 

7.12 

7.47 

8.1(1  

S  ,")u 

Clds,. 


During 
interval. 

Total. 

0 

0 

180 

180 

15S 

338 

171 

509 

150 

659 

110 

t  ti} 

116      1 

891 

136      1 

1027 

Hi)      j 

1146 

125 

1271 

172      [ 

1443 

im; 

1009 

124 

1733 

117 

1S50 

llfi 

1966 

109 

2075 

114 

2189 

116 

2305 

102 

24u7 
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OB.SERVATIONS   MADE   DIHINCJ    UOILKU   TRIAL   N„ 


i  r  11 


Time. 


10.45. 

11. (Ml. 

lll.-j. 

11.30. 

11. 4o. 

12. (K). 

12.1.V 

12.30 

1.4.-.. 

1.00. 

1.1').. 

1.30. . 

1.45   . 

2.00    . 

2.15.. 

2.30.. 

2.45   . 

3.00.  . 

3.15.. 

3.30   . 

3.45.. 

4.00. 

4  15 
4.30 
4.45   . 
5.00. .. 
5.15     . 
5.30. . 
5.45 
G.OO. 
6.15 
6.30..  . 
6.45   . 
7.00. 
7,15 
7.30  . 
7.45   . 
8.(X)     . 
8.15... 
8.30  . 
8.45. . . 
8.50   . , 
Mean .    .  . 


Steam 
pressure 
KaiiRi'. 


prr 

s<|.  in. 


108 
103 
105 
>J9 
108 
102 
104 
120 
110 
04 
115- 
122 
115 
114 
103 
120 
122 
123 
99 
107 
97 

105 
98 
87 
99 

118 

119 

113 
94 

110 

103 

113 

112 

113 

102 

113 

110 

118 

107 

no 

102 
108- 


Tern|«"ratiires 


Ii<)il(>r 
rot  HI  I. 


80-5 

80-5 
80-5 
810 
85-0 
860 
860 
85-0 

86  0 
860 
87-0 
89-0 
87-0 

87  0 
87'0 
88 -0 
SS-0 
87-0 
87-0 
88-0 
88-0 
88-0 
87-0 
88.0 
87-0 
88.0 
80  0 
87-0 
87  0 
90  0 
87  0 
87  0 
86  0 
80  0 

86  0 
SOO 
S5-0 
85  0 
85  0 
85  0 

87  0 

86- r 


379 


rine 
Kiises  at 
eiilnince 
to  flue. 


365 

355 

305 

355 

370 

315 

320 

330 

370 

347 

360 

420 

3S5 

365 

350 

375 

395 

380 

385 

400 

400 

405 

350 

375 

300 

415 

405 

415 

415 

415 

400 

385 

402 

390 

395 

375 

370 

405 

400 

415 

355 


r i 

Water. 


61-2 
61-7 
61.7 
61-7 
61-5 
61-4 
61-5 
62-5 
63-0 
63-5 
640 

64  5 
64-5 
65-0 

65  0 
65  0 
65-0 
64-5 
64-2 
64-2 


64 

64. 

64. 

64- 

64- 

64- 

64-0 

64-5 

64-5 

64-5 

64-5 

65  0 

65  0 

65. 5 

64-5 

64-5 

64-2 

04-5 

64-7 

64-7 

64-7 

04-o' 


Draft  pressuroH, 

iiwiies  of 

water. 


In 

a.sh-pit. 


0 

0 

0 

0 

0 

0- 

0- 

01 
01 
01 
01 
0  1 
01 
01 
01 
01 
01 
0-1 
01 
0-1 

0  06 

01 

01 

01 

01 

01 

01 

01 

01 

0  07 

01 

01 

01 

01 

01 

01 

01 

01 

0-1 

0  07 

01 

0-1 


At 

ent  ranee 

to 

flue. 


0-3 

0-35 

0-35 

0-3 

0-35 

0-3 

03 

0-3 

0-3 

0-3 

0-3 

0-3 

0-3 

0-3 

0-3 

0-3 

0-25 

0-25 

0-25 

0-2 

0-2 

0-2 

0-2 

0-2 

0-2 

0-25 

0-2 

0-2 

0-2 

0-2 

0-2 

0-2 

0.2 

0-20 

02 

0-2 

0-2 

0-2 

0-2 

0.2 

02 


0-25     I— 
Total  17 


U.S. 


324 

3st; 

453 

453-5 

526 

30f) 

24,J 

501-5 

659-5 

224-5 

.592-5 

647 

561 

553 

5117-5 

4111) 

462 

505-5 

4;J3 

:w,(\ 

liSII 

3.')(l  5 
3m;  ,•) 

31.-, 
495 

4ii; 

4li.i..-, 

4i;i-.-, 
.'iiit 

5(10 
4|:i 

.51  :i 
:i'M  5 
-■!.V,-5 
4.-I.'  5 
4.-,!i-.i 

Ht 


•i7:i-5  net 


.'.■      t 
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SUMMARY  OF  OBSEUVATIONS. 


Date— Jii.ic  20,  1007.  Boilcr- 

ConimcncMl — 10.45  a.m.       Ended- 


-U.  and  W.  No.  '-•. 
-8.50  p.m. 


At  MvCiill  I'nivcnsity. 
Duration — 605  iiiina. 


General. 

Molhod  of  Ftokintt Hand-sprciuling  on  alternate  sides 

Kind  of  draft Natural 

Ciindition  of  boiler  and  date  of  la.st  c-leaiiing Thoroughly  cleaned  June,  1907 

Tulx-H  cleaned Before  trial 

Tire  deamnl Before  trial,  3.'J1  p.m.,  4.52  p.m.,  5.52  p.m.,  8.30  p.m. 


111. 
II. 
IJ. 
13. 


FlKI,. 

Kind  of  fuel (ieorges  Creek,  run  of  mine 

.\nalyaiaof  dry  coal  by  weight  (' ; )—  fixed  carbon  71-2,  vohitile  matter  19-0, a«h  9-2 

Calorific  value  of  dry  coal  H.T.I",  per  lb 14080 

Moissture  in  coal  as  fired  C;) 1-9 

Weight  of  coal  fired  (lbs.) 2407 

Coinhustihle  matter  in  iish  and  clinker  (' ,' ) 18-5 

Weight  of  clinker  (lbs.) 136 

Weight  of  iish  (lbs.) 85 


Am  AND  Flub  Ci.^s. 

II.  Air  pres.sure  under  fire  (inches  of  water) -0-1 

l.'i.  "  alH)ve  fire  "  "         —0-2 

III.  "  at  damper  "  "  —0^25 

17.  .\mount  of  dam|H'r  opening Full 

Is,  Temperature  of  air  in  boiler  house  ('  F.) 86 

I'.i.  Flue  temperature  (°F.) 379 

2(1.  Analy.-iis  of  dry  Hue  gius  by  volume  (',,') — 

W.\TEK    ANO   StF.AM. 

'Jl.  'IVmperatiire  of  f<'ed  water  (°F.) 64 

JJ.  'I'cilal  weiglit  of  feed  water,  corrected  for  dilTerenc  iif  level  (lbs.) 17673 

■JH.  Water  level  in  gauge  at  start  (inches) 4-25 

24.  Water  level  in  gauge  at  finish  (inches) 4-00 

L'.'i.  Correction  for  difTerencc  of  level,  included  above  (lbs  ) 38 

'J(i.  Steam  pres.sur    by  gaiigo  (lbs.  per  s(i.  in.) lOS-7 

■J".  liaroiMcter  reading  (inches) '.'(I- 7 

-N  Pressure  in  steam  calorimeter  by  gauge  (lbs.  per  sq.  in.) 5() 

2'i.  Temperature  in  steam  calorimeter  (°l\) 232-2 


Firo  lirokon  nut  7.00  a.m.,  sliced  12.34, 
No   1  Iroilcr  at  2.15  p  m. 


Notes. 

.25,  2   2.1,  ;t   21,  4. 


,  .i  52.  mill  S.3U      .\  sinull  fire  liiililnl  in 


'I 
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8UMMAHV  OF  HESULTS. 

?o'£,^''r.!  ""^  \  No.  2  Boiler,  a.  McGiU  Univernitv. 

lo  Uotcrmme  condit  on  of  Boiler  kin,!  ..i  v    ,    r. 

Kin.l  of  Furnace-Fixed  ba^  30'^  air  2^  "'  *"'^'-^'-^«-  f'-^.  run  of  „,„„.. 

Method  of  Starting  and  Stopping  Te«t-AlternHte  (A..S  M  K  ) 

Orate  Surface  (gq.  ft.)— 16-79  u-  ;''„'"*'^  „ 

a        ,       .  *^  »'•"■  Him  ing  Surface  fan   ft  ^—r.  ., 

Superheating  Surface  (»q.f(.)_Xi|       *      nacc  (gq.  ft.)-c.,;i 

Barometer  at  start-29.7.  At  finiah-L'O.V  m  .,.. 

Mean — 29  7. 

1.  Date  of  trial Total  WtANT.T.r.s 

i  i?,"^*^'''"  "f  triai  (hours). .    20/(;  ii; 

f  Weight  of  coal  as  fired  (lbs.) lOds 

4.  Percentage  of  moisture  in  c.ml  as  (irrd  (< ; ) l!li)7 

5.  Tota  weight  of  <lry  coal  finnl  (ll,«,) .        ^■'' I  !. 

«.  Total  ash  and  refuse  (lbs.)  :',i(ii 

temperature  and  bX  \tssire 'fe  f*"""'  ''"""  '"^•"'"  '^"^  ''«•<-■' 

11.  Equivalent  water  evaporate,^  into  drjj  steL  from  an.,  at  21-  R  (ibs.): ! ! ; !  ii;!;: 

Hourly  Quantities. 

12.  Dry  coal  fired  jwr  hour  (lbs.) 

:  S&^^^^irioiT^;  ;:^;;^/a  n'^p^^  r  i"'^-^  ■■■•■•■  -- 

:M!» 

Average  Pressures,  Temperatures,  Krr 
17.     Steam  pressure  by  gauge  (lbs.  /  .sq.  in.) 

I  II 

HORME-POWER. 

ol    ?°?r'^*'"  '••'Y'-'opwl  (ItPni  15-i-34}) 

of     gu'WPre'  rated  horse-nower  "'i.  i 

24.  Percentage  of  builders'  rated  horse-,)owor  deveIope<i  .■.;::.•..•.:: „s'''- 

ECONOMIC  Ke.sults 

25.  ^'''ter^a^PP-ptly  eva,.^^^       under  actual  condi.i por  ib.  c„a.  as  f,,,.,, 

I  S|S:;;sioS[zzl^^^i:ip'-'^^  i^^ 

28.     Equivalent  evaporation  from  and  at  21 2»  i^Ll  IK     r '    "".'  '"V"  ' '  "^ "'"i  "'  "^  '« 

(Item  11  -Mtem  8) .  "^"^  '"■  "^  '■'""bu.slil.lf  rnnsiipr,-,! 

().< 

Efficiencv. 

w     nH°^a''  ^^l""  "/  "l^y  <'°«'  P«>-  lb.  (B.T.U.) 

30.     Calorific  value  of  the  combustible  per  lb.  (B  T  P  ) '^0^" 


AilfiMHiH 


1  of  iiiirh 

ft.)— 0.::i 
in— 2y  7. 


.  .20/(;  nr 

.  .  .  .J II 17 

Ill 

... :'.!!,  I 
.  ..   JJI 

ir<l.  !i  :j 
..  .L'd'.l 

.  ..171.7. j 

,.171. ,11 
.  ,i'(r,i!(i 


.  .    L'.i.'i 

.   1 1  II 

.1701 

.  I'li.r, 
.   :M!1 


1(K.7 
i-.l  0 

■  I7!l 
Ol.i 

I  II 


."'I.  I 

i;ii 


7  •,•),") 
,s.,-)3 


40S0 
-.-no 
fil-0 
59-6 


Appmndix  II,  Vol.  IV 


i 

iNI 


r#il 


•!     i 


I 


■  i 


■i 


Ill: 
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TRIAL  OF  B.  AND  W.  No.  2  BOILER  WITH  GEORGES  CREEK  COAL. 

Dalr— «<  pt.  21,  UKM).  _,     ,  ^ 

Iriiil  NiiiiiImt— <;,(;. T.  (is 

OIWKKVATD.VS  (,F  .UAkuaL  fOSUnioss. 


„     ^  NotM. 


Tinii', 
11  .til 
7  ITi 
7  .»■• 

!t.(H) 
1 1 .  40 
1 1 .  AC, 
I'.'.tNl 
1  .(.■» 
.V  15 
(1  45 


Fire  hmki-ii  dut, 

rirv  i-lvtii]t^\  (in,!  im,l.,  ,,,.  ,.  -.t    /. 

Tulxv-  t,l„«n  '      '    ■  f""'-*''^  <  r.tk  rnal. 

J"rr..,.lr„UKhtmas|,.,„,  until.-,  lo. 

C'l-INKKR    AND    Asir. 

•75     |l)s.  clink,  r, 
"7     ll)H.  aod. 


UECOHD  OF  COAL  (ONsiMED  niKIXC 


I«)ILi;i{  TIUAL  So. 


68. 


Time. 


Start  ,S  40  II. Ill, 
!i  05 

<>  M) 

Ill  00 

10  ;i5 

n  05. . 

1 1  40 

IJ  10 

1-'  50   .... 

1  ri 

1.55 

:' 20 

•J  50 ■■■| 

:f.-'o.,   ,.                    ■| 

;i  50 

.■    ! 

4  :'o 

4.55 

5  15 

^ ■ 55 .... 

fiL'5....       

0.45...                   

- — 

■■| 

Wtipht  of  cuul 
fimj. 


Durinit 
intrrvni. 


IGO 
115 
117 
170 

84 
l.X-> 
141 

221 
13.1 

2110 
110 

.S.') 
140 
1(K) 
120 

H7 

■j- 

125 
94 

80 


Total. 


100 
284 
401 
.571 
<i55 

7ni 

932 
11.53 
1 2,Sti 
1570 
ItiHti 
1771 
1911 
2011 
2131 
22 IH 

2378 
2472 
2552 


Time 

of 

■■famplini; 

flue 


1005 
10  35 
12. 15 
12.45 
1.30 
2.(K) 

2  45 
3. 15 

3  45 
4.30 
5.00 
5  .30 


Coinponition  of  flue  gum 
l>y  Vdlumc,  per  rem. 


CO, 


8 

I 

1 

9 

S 

S 

10 

2 

8 

0 

li. 

1 

i»l 

8-8 
70 
40 

>i-3 


O, 


121 
11  7 

10  .J 

'J-7 
11-0 
125 

!)-5 
10- ft 
11-3 
13  3 
15-4 

11  5 


CO 


01 
0(1 

(j.o 

Oj 
O'ii 
0-() 
0-0 
0  0 
0-0 
00 
00 
0-5 

01 
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OHSKHVATIONS  MADE  inuiSC.  BOILKr  TKIAL  N„    68. 


r 


Time. 


S.  ID. 
ll.Ol) 
!».  15 

It  Ci 
IIMHI. 
10.  lo 

io.;ji>. 

U).V). 
11.00 

I.")  . 

.■!().  . 
V,  . 
00    . 

1.")  . 
:io  , 
l.V  . 
.(M)  . 
IT)  . 
30.  . 

.4:). . 

2  (HI.  , 
2.1.-... 
2. 30.  . 
•-'.».■)  . 
.'5  (10 

•i   I.V  . 

3  .-io. .  . 
■i  I.V  . 
4.00  . . 

4  1.-.  .  . 
4  .ill      . 

4  !.■. 
.■».00    . 
.'>.l.j    .  . 

5  .'{0      . 

r>  \r,  . 

6  (10  .  . 
<l   !.■. 

<>;<()  . . 

6  4.".     . 


11 
II 
II 

12 

l: 
IJ 

12 
1 
I 
I 
1. 


1  i  I 


Steam 

prossurc 
(jaupc. 

lbs. 

PIT 

sq.  in. 


u.-. 

Ill 

los 

114 
12(1 
117 
US 

n.-. 

102 

102 

112 

112 

112 

112 

112 

117 

107 

112 

111 

ll!l 

1(K) 

10. 

120 

1011 
!)3 
(I,-. 

112 

122 

102 

112 

117 

112 

112 

117 

107 

Kill 

110 

117 

117 
117 

III-; 


Temperatures 
"F. 


Boiler 
room. 


DraJt  pressurcR, 

incnca  of 

water. 


At 

entrance 

to  flue,  i 


Water 

apparently 

evaporated 

in 

inter\'iil. 

lbs. 


71 

320 

67 

72 

37.-. 

ti3  o 

72 

370 

(i3-,j 

7;{ 

36,5 

(i4 

7.{ 

37.-. 

(i4o 

73 

3!l(l 

64    i 

73 

360 

64 

"^  1 

36.-. 

64    I 

"-» 

3.5.-. 

61     : 

74  j 

3,5,-, 

64    ! 

■10  1      - 


76 
76 
7»> 
76 


1  i 

4.-.0 

7S 

42.-. 

77 

4,5.-. 

7,S 

42(1  1 

7S 

420   ; 

7s 

4,-.,5  1 

7S 

4,30 

7S 

4.-.,5 

7S 

41.-. 

so 

440 

70 

4(N)  I 

70 

7S 
7S 
7S 
so 
so 


37,-. 

,3S0 

37,-. 

37,-. 

370 

,{,-.3 

3(>0 

400 

40.-. 

47.-. 

4l>0 

4,-.( 

42,1 

4,-..T 

42(1 

420 

4,-.,-. 

4,30 

4.->,5 

41.-. 

440 

4(N) 

4(1.-. 

3S.-. 

2S,-, 

370 

420 

43,j 

42  j 


I     64 
j     61 
i     64 
(il 
j     64 
!     64 
64 
64 
61 
61 
(it 
64 
64 
64 
64 
64 
64 
64 
64 
64 
(i4 

(.4 

(54 
64 
64 
64 
64 
64  ,-> 

64 


■01 
10 
■10 
•10 
■10 
■10 
■1(1 
-10 
-1(1 
-1(1 

-■10 
-10 
-  ■  10 
-10 
-10 
+  ■  (),-. 
1-10 
+  10 

-f-lo 

+  ■0,-. 

oo 

0(1 
00 

(■■(I 
11(1 
(1(1 

-■(!,-. 
-1(1 

-  (l,-. 

-  10 

-•o,-. 

-■0,-. 

-■(I,-, 


13 
-IS 
-1.5 

-  ■  20 
-■20 
-17 

-  ■  20 
-17 

-  ■  20 

-  ■  20 
-■2(1 

-  ■  2(1 
-■20 

-•20 
-■20 
-•20 
-•20 

-  •  2(1 
-•20 

-  •  20 
•20 

-  •  20 
■  •  20 

•  2(1 
•2(1 
•20 
•20 
■20 
•20 
•20 
•2(1 
•20 
■2(1 
■20 
■20 
■20 


-■0,5  ,  -.2(1 


37S 

460 

400 

4S6 

42!1 

4,5.5 

3S0 

,5112 

3,55 

337 

4!»2 

.302 

427 

2!t5 

3S(i 

337 

430 

3(il 

,504 

412 

(.67 

672 

711 

.571 

466 

465 

4S6 

642 

442 

346 

576 

366 

45S 

341 

262 

225 

,562 

23(1 

2!10 

6!  Ml 


76  2 


:i!i(;^ 


61  I 


■01 


20  I  17.77S  ,„  t 
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SIMMAKY  OF  OBSKUVATIONS. 


Date— Sept.  21,  1900. 
C.'ommonccd  -  8.40  a.m. 


Boilor— n.  and  W.  \o.  2. 
Endfd— 0.45  p.m. 


At  McCiill  University. 
Duration— 605  min.s. 


(iENEKAL. 

Method  of  .stokine ii..,„i i- 

Kind  of  draft  "•'"d-hpreadinK  on  alternate  fides 

Tub;'i'Z;;!:.l""'''"-'""''  •'■"'•  "'  '"^^  ^'••-'"«     ■    •  T>.oro.„hIy  el..uu.i  AfKu?  m^ 

Fire  eleaned . .  .  -  , -• ,  .  , ^^''i  a.m. 

'  •  ';>  a.m.,  12.00  noon,  5.  15  p.m. 


0. 

7. 

8. 

!). 
10. 
II. 
IL'. 


FlKI,. 


Kind  of  eoul 

Analy.sis  of  dry  eoal  liv  wcijjht  (' ,  i 
Calorifip  value  <pf  drv'coal  H.T.I  .  per  Ih 
Moisture  in  eo;il  ;is  tired  (',) 
Weight  of  eoal  fired  (jhs.) 
ronil)u.stihle  matter  in  ash  aiul  elinker  (' 
\\e|Khl  of  elinker  'His.). 


(JeorRes  Cnek 


134,-.0 

.2!) 

.  1'552 

,..8.4 


Weight  of  a.sh  (lbs.  i 275 

77 


Am  .AM    l"i.ri;  (i.\s. 


14. 
15. 

1(1. 
17. 

IS. 
]!•. 
.'(I. 


Air  pressure  under  fire  (inehes  of  wat.T) 
jl  above  fire 

at  dani|H'r  "  " 

.\niount  of  damper  oiM'ning 


+0.01 

-0-01 

-0-20 

leniperalureof  air  in  boiler  house  CV  ) ''""  "'"'" 

Flue  temiMT.ature  (°F.)  "'''S 

Analysis  of  dry  flue  gas  by  volumeC  ; ). .  .(■(K^s:!,  CO  =  o:i.   'S^su.l,  0~u'.l 


-S. 
J'.t. 


\\  .\TKH    ,\xn   StK AM. 
Temperature  of  f  -d  water  (°F.) 

Total  ttvight  of  f,.,.,l  water,  eorreete.l  for  dilTiT.me  .,f  j.veMbs  i , 

Water  level  in  gauge  at  start   (inehes)  ' 

\\  aler  levi'l  in  gauge  at  finish  (iuehis)  

(  orreetion  for  difT.r.'nee  of  lev,.],  inelud..!  above  (llw  ) 

Neam  pres.sure  by  gauge  (lbs.  per  sti.  in  )  , 

Haronieter  reading  (inehes) ' 

Pressure  in  steam  ealorimeter  bv  gauge  (lbs.  per  sii  in  ) ' 

temperature  ni  st.'am  ealorimeter  (°F.)    .  .  '. .,. 


114.1 

777S 
.55 
.  5i 
+40 
115 

;ioo 
.«■<) 
r9-3 


Notes. 

.NVc,.Mar.v  to  kwp  firo  ihin  nwine  to  .,mall  nir  ,,„„..      n,™r,l  firo  out  .«ir... 

Pro.imate  analysis  of  ,|ry  roal  by  Wright  ' ;      I  vlJiu'iri^^i.r \  ''■ t.rmin<..L 

IA"1. .    .■.■.'|26 


■ 


i, 


!  I 


l-$ 
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SUM.MAUV  OF   RESVLTH 
Made  on  B.  and  VV  No.  2  noihr  at  MnPili  i-  ■ 
To  Determine  quality  of  iCI  "  '""'^•'"".v- 

Kind  of  Fuel— Cwnes  Creek  r-    i    r  ,- 

At  fini.sh— 30.  ., 

Mean— 30. 

1.     Date  of  trial  T<'Tal  (^ASTrr.K.s. 

■?■  u"-"ii"V^  *""'  (hours);  :  : ; 2V>Uy, 

3.  W.'ight  of  eoala^  fired  (lb«.).  , i    \ 

4.  I  <-roentage  of  n.oi.st uro  in  coal  as  fir,.,!  , '- , -A v 

5.  n,  a  weight  of  dry  coal  fired  (b')"" ''  ^  "  ^ i  i .  '  -^.% 

<J-  I  otal  ash  and  refu.se  (ll>s.)  ..7-. 

' .  loruentage  of  ash  and  refuse  in  <lrv  v,n\  i  <    w    ;  r , ■'  • '•  V' 

10.  Kquivalen't  water" e^^iKri^^i^^.^'-^^'^-'-i/or  .HffereLe  of  level  (IKs)'  '  .f^-'; 
1 ,  Kn„  ri'T'"'""  ""■'  '«»'•■'  P""  "•  r  •  hs  ■)  '""  '"'"'  "^•*""'  f^J  water  ^  ' "  '  ' 
n.     Equivalent  water  eva,.rate.l  into  ..r^'l^ein.  fron,  and  at  .1^  f!  (lbs.): ! .  .  ;  :ii;- 

12.     Dry  coa  fired  per  hour  (lbs.) 

it    VV!^.^ 'etSX.^r';!  "'  '^''""*''"-f"^«'r..T  Lour  (lbs  ) ^-<-: 

Seating  «uK;1;;::J:':^ '-''/-"• -<lat^l:;"  F.  ,i.r  square  fo^^ 

17     Steam  .  ^''^"^"''  '''"^'***^«^-^  TKM..K„.xT,-aKs    Etc  "^  "' 

17.     hteam  pressure  by  gauge  (Ib.s    ,  so  in  ) 

oo        T,  ,  n.)USE-l'„„El|. 

2^     Unin"'"."'''''  ''!'V'<'I«'<1  (Item  1,5-341) 

^3.     Builders'  rat.-d  l,ors(-,H.wer  "' ,„  s 

24.     I-ercentage  of  bu,lders^ate<lhorse.,Hnver  dev..|ope<J ■■■■•■  -^-,^ 

liu;i 

II    ^^'Oif  njl^r---"  •"""■^  a-.  <.on,„„o.is  per  ,b.  eoa.  as  fired 

l^;  |Sn[-~;:;::[z-;l;^^^^ 

1^1"  vaK.„    nation  from  a„  I     ," '-l.i  r'",",,"^  ''^  '"■''  '".V'"  '  <  ^  Hen  .^:  s  .- 
(Item  U  +Item  8) "    '  •  ''"^  "     '  f  '"nibustibJe  consumed 

'.I    !i|l 

I  Sl~'=p:'«*iSn »» 

oo      r»,.  a  Vlve  Gases. 

J3.     Dry  flue  gas  per  lb.  r.arbon  ffn.m  -a.  analv  c       II     ' 


G.C.T.    68 
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IRIALOFB.ANDW.  „,.,BOaE«  W^H  GEORGES  CREEK  COAl 

Dat(--April  14,  1910.  «^«.n.  \.UAL. 

Trial  Number — G  C  T  72 
0B8EKVATI0XS  OF  GENERAL  CONDITIONS. 


TillK 

ti.20 
7.40 
7.1'0 
s  .13 
S  50 
li  35 
10  (H) 
1.'  L'O 
r,  '0 
(i.l5 
ti  33 


71.  and  W.  No.  1  not  workinir      ni„.    o  Notes. 

t,ort,„,.     B.owK>fr  examined  and  found  ,i„.     Fixe,,  bara,  ,- al,  .pece. 


Fire  remade. 
Tubes  cleaned. 

Fire  3'  to T'  thiw     rl^^'  *T  '  ?"'""t  through. 

Broke  up  fi'returak'c^rdVt  9"4'5^tl."P  ^'••' -^^ 
Forced  draught  undoTa^^^      p  •  ?'  l"*^'  ?"''  •  "-'<>• 

Fire  cleaned     Hard  cinder  ra.,iK"^  ^'""1^  *'"'""  «"'o"«'-- 
Fire  cleaned     Hard  ^^.ilZ       ■/  remove'l-S3  lbs. 
Fan  off.     No  dSt        "^  "^"^  removcd-94  lbs. 
Fire  as  at  start. 

ClINKEB   and   A.SH. 

177  lbs.  clinker. 
104  lbs.  a.>sh. 

^^^^^^^^CO^VMEU  DURING  BOILER  TRIAL  No.  72. 


Time. 


Wciftht  of  coal 
fired. 


During 
interv«| 


Time 
of 

sampling 

flue 

gases. 


Composition  of  flue  gases 
by  volume,  per  cent. 
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OaSEUVATIONS  MADE  DURING  UOILEH  TRIAL  No    72. 


Draft  presaures, 

icchea  of 

water. 


In 
oah-pit. 


At 
entrance 
to  flue.  ; 


Water 

apparently 

evaporated 

in 

interval. 

lbs. 


■(»! 

■01 

•(»1 

■01 

01 

01 

02 

OJ 
01.' 
00 
(IT 

-    11 

-u 

.  t  •> 

I-' 

-  IJ 

-  ■  ()<» 
-11 

-  l.{ 

-  Vi 
-13 

-  13 
■12 
■IJ 
■12 

13 
■13 
■13 

14 

13 

13 
■13 
■13 

12 

■12 

12 

•12 

■12 

12 

12 

12 

13 

!3 

13 

12 


460 
249 
452 
351 

348 

201 

420 

301 

389 

571 

478 

402 

408 

517 

448 

399 

271 

490 

390 

19.S 

530 

510 

558 

599 

001 

502 

490 

402 

540 

550 

505 

409 

378 

505 

418 

480 

143 

509 

iOO 

70 


P:   I 
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SLMMAKY  OF  OBSEllVATION.S 


Date— April  M,  1910, 
Comim-nefd— 8.33  a.m. 


IJoilcr— IV  and  W.  No. 
Eiuli'd — ti.33  p.m. 


At  McGill  University. 
Duration— 000  mini. 


ClF-XER.lL. 

lllnli'ot  t:!"^'""       v..„.r..r  H  ,V,     ,n ,    """''-Pr.u.linK  on  alternate  Hide, 

jvmuoMirutt    .......    .Natural,  8.33  to  10  a.m.;  forced,  10  a.m.  to  6.15  p.m.;  natural 


ti.15  p.m.  to  ti.33  p.m. 

3.  Condition  of  iKiiler  and  date  of  last  rli'nninu 

4.  Tilb«>M  cleaned 

5.  Fire  eleane<l 


ThoroiiKldy  cleaned  August,  1900 

7.40  a.m. 

-   -'0  a.m.,  12.J0  p.m.,  5.20  p.m. 


FlEI.. 


C. 

7. 

8. 

9. 
10. 
II. 
12. 
13. 


H. 

l(i. 
17. 
l.S. 
10. 
•JO. 


21. 


■-':i. 
21 


Kind  of  coal 

Analysi.s  of  dry  coal  bv  weiKht  ( ' ,  ). 
Calorific  value  of  dryVoal  H.Tl'.  i«.i-  lb 
Moisture  in  coal  as  fired  (' ,  j    . 

V  .  ({hi  of  coal  fired  (lbs.) 

Combustible  mailer  in  a.sli  and  clinker  (', 

Weight  of  clinker  (lbs.) 

Weight  of  a.sh  (lbs.; 


Georges  Creek 


.\IU    AND    Fl.IK   (;.\s. 


. 13790 
,  .  .20 

2426 

.    lOl 

177 

.104 


Air  pressure  under  fire  (inches  of  wan  r' 

above  fire 

at  damper 

Amount  of  damper  opening 

'  cmperature  of  air  in  boiler  house  ("F) 

Flue  temp<-ralure  CF.) 

An-ilysis  of  dry  flue  gas  by  volinne  (' ,' 


Ci).=S.|l,()  =l(). 


+0.03 

.    .    .    .  .  -0-06 

-0-12 

Full 

64 

3S2 

7,C()  =  0:t,  N:=S10 


W.\TEH    .\N1)   Stkam. 

Temperature  of  feed  water  (°F.) 

Total  W(i>;hl  of  feed  water,  corrected  for  ililTcrciicr  i 

Vatcr  level  in  gauge  at  stall    (inches). . 

Water  I(  vel  in  gauge  at  finish   (inches) 

Corrcclion  for  difference  of  level  (lbs.) 

Ste.'un  [.rissure  by  g.iuge  (lbs.  per  sq.  in.) 

Haroniel.T  reading  (inches) 

Pressure  m  .steam  calorimeter  bv  gauge  (lbs   per  s(i 
Temperature  in  steam  caloiinietcr  CI'.) 


if  l^vcl  ilbs.i.. 


. .45-5 
.17794 

....3? 

.3; 

0 

109 

29-64 

10-2 

.  2S9 


forced  drautelit  w.i,-*  u.hciI 
m-        Fire    kept  rnim   V  n  i' 
'iroken  up  witli  a  rake.     Tl 
wiw  fairly  heavy  anil  brown 


Notes. 


.nu-urai  draiwht  l»injj  por.  „n  neeoum  of  no  other  boiler  being  in 
There  w„,  no  .iim^,.i;;l'i;;  r^inl;:^!!^. 'l;;;^'';^,  I^o^Jlea^;^'    ^^ZZ 


nwinc  to 
thick,     f'l 


Proximate  analysis  of  dry  coal  by  wciniit 


Kixt'il  oarhuii 
•!  \'t>l;itilf  niattiT, 
lAsh 


Mindctprniined. 
112 
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Sl'MMAHY  OF  UESCLTH 


To  Detorminc  quality  of  C   J. 
Kind  of  Fuel— <!(«rgo«  Ciwk. 


Mctho.1  of  Starting  arid  8.„ppi„,  To«t-AI...rn„"..:a.s: 

Water  HcBliuK  Surface  (i 


Orate  Surfapo  («q.  ft.)— 10-70. 


Kin.l  of  Kumap<-   v.-^j,!  ^^  3^, 

M.c.) 


Barometer  at  ,tart-2oT'""'""''  'r"'?  ^- ."  '-N'' 


1. 
2. 
3. 
4. 

6. 

6. 
7. 
«. 
9. 
10. 

II. 


At  finLsh— 2»  62. 
Total  (iiASTiTiK.-*. 


Ml 


Date  of  trial 

Duration  of  (rial  (houn.) 

Weight  of  coal  as  fircl  (lb«  ) 
meentaRo  of  ni»i»(„r,.  in  f„n\  (' ; ) 

total  a«h  ami  rrfuw  (11,^  ) 

Equivaloni  wa[erelapL"l,'c^,V™„^:';;^„;/-':'-'  l"'  l'"^— "  "f  l--!  (II.;. 
p     l/rPiwure  (lbs.).   .' """"actual  f«-(I  water  tenijMTature  ami  l,«il, 


)(u;fr<.r.ianaly.«-:,i;{;85;(fc)w;.l 
"■•  ""■■>■  M's  (llw.) 


12. 
13. 
14. 
15. 

le. 


Equivalent  water  evaporated  into  dry  ,tea„.  f.o„,  and  at 
IIoriiLT  Quantities. 


Dry  coal  fired  per  hour  (lbs.) 

beating  surface  (lbs.).  "'  '^''^   '  •  P»''  "1 


"quare  foot  ul'  w. 


17. 
18. 
19. 
20. 
21. 


22. 
23. 
24. 


House-Power. 
H.?,™.'::!^":^^  •¥ X'^'oM  (Item  15+34J). 

ix)wer 

xjwer  deveioi)ed ...'.'..['.'.', 


Builders'  ratcl  hor^e-,„„..,. . 
Percentage  of  buil.len*'  ratcl  horsi-,>, 


25. 

20. 
27. 
28. 


^  Economic  Results 

%V-™t^3r'"^'*''^'  ""•'"  -'-'  -"""'-  Por  lb.  coal  a.  fir., 

|Sen[::™-f--:i»;^>^K^ 


l+Iteiii 
em  U-i-ltem 
tible  conxuniiM 


29. 
30. 
31. 
32. 


33. 
34 
35. 
36. 


r.  I    -e  Efhcienct. 

Calorific  value  of  dry  coal  per  lb.  (UTV) 
Calonfic  value  of  the  combLtible  per  b  ( u  t  il 
^:fc„=^  ^i  u^.'.'-  (based  on  eon-'b^sllbllM'-J- 


Efficiency  of  boiler,  inclu.ling  grate  (ba^.don  dr,  coal)  (%).  • : 


Flue  Gases. 
'  sue  gto  per  lb.  carbon  (from  ga^  analyses)  (lbs  ) 
of  combustible  consumed  (from  Kc 


Dry  flue 

,-,       ~    -7 "^■■""' una  analyse; 


'  escaping  dry  flue  gases  {'%')  [ 


A«ilin 


I  barn,  30^  air  iipar,. 

Surface  (gf,.  ft.)— 631) 

Moan— liO.fll 


H/»  li> 

l(M) 

mVMi 

:.•■() 

2:;7s 

j,s  1 

W;  (fc)  wi'iglicil  lis.' 

f  "'vi'l  (llw.).  .|77()| 
J  and  ImiIIit 

^'•(|'«.):    ::iu7: 

i':i7-,s 

lli.-i 

1777 

,•■  ..Jl." 

foot  i;|  \\:ili  r 

3-:i7 

lO'l 

4o-.-; 

;isj 

o-i.-, 

w ()•:] 

r,'.)\ 

»)()  II 

!);i(i 

ml  as  firiil 

I  ll+iti'iii;i).s.iiil 

U+ltctii  .")!  !Mi7 
connunicil 

lU  .-,1 

I.i7'lil 

l.'l.'.OO 

li.'.:. 

(i;i  0 

-'11-7 

«■) 


GRAPHIC    RECORD   OF    BOfLER    TRIAL 
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